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i 



11-140557 



^iWltoK^fflLT, W**XUfc**« **«©*3 
*80*mi:LT. ***©*«2-f:/*fc+6) fc, tfffi, XttMSn^ 
RIE (Reactive Ion E t c h i n g) ftlfcjf©, fl^fiSfcx 

[ft#£2] »l©iDX«4fr^©±®tc, U>^«3Ctt4«^Xtt-e 

S«fc»;=fe, 4>LfS<^\ X«iHv\ R««Xtt*©ffi©^©, BE«Hi^fi9F« 
#£«SU ftffBffim^«W^%©±®{C$>S±§P7>y fc'>^-^u_ (s 
±«) t9IB*l©JDX»|fr^©TiBlc&5TW5ylf>^^l/-h (T©± 

[»^S3] tuiarn ©tan m%<D. ±m^mmbtz. ra^xtt-e© 

^©^©itXttailJC^Rft^cjRftfeAtl, £©«*£, 

W»*TiB©, *H#****J:^ t»ES«^ttffi«&, frfSB^ 1 ©ft 

1 £fiS^2 000-3035026 



&3a<*agi^:f r.t r ^ ,i.. tt «»« ^ »« » . — . - . 

. : V It 



1 1 - 1 4 0 5 ~ 7 



zK©£iB3R#&«JB*5-fc"^ t&KS l ©ftnUfS&JI^ airSBffi****^* 

mft^inx^&o 

^ tt& ££$©#> KXtt^y-*X&*©ffi©£**fflfc£©* *H£4Mt& 
^2 fcv*L4 OV^"f ^^©SJCIB*©^**^©**. 

^flbt^U S5 2©jnXffil!&£&, SSiXtt. tXtt «Jt#9*Xli, 
#5*KlJR«©*#&ftMLT, WS^MttS, »*«2fcV*U6 
©V*-f ftfr©£Kffi*©ffi**?-©flt!X2fife. 

CF 4 , C 2 F 6 XttCHF 3 ftif«:ffifflOT, RIEflDX, 
^yy^WlZ&ftlX. Bi-Convcxg«XttE3U>X^ 

(ImesaM) tc, flnxufcfL *©&©#nx#mi:LT, SWIIiiii 
xii^iBW*inx«l«Xtt7D- h#y *>y««x^©te©ffl«»x# 

T. xyf^^flnxfefrofe, ADXffi©^®, X&M©*X®£. ««#HCffl 



Wl-14055 



ffil£#2 0 0 0 - 3 0 3 5 0 2 



11-1405-7 



& b x v % 5 mm t mm z m m mm »xii« & (e« l t mmmn ? s 

, ffi*iR : y-©W*ini#i&. 

Xit> -£©ft!i©-&:7* */**&£;*©, SEE® 

So 

ffifc^U £<bfc, ^©^j±®tc, TO©, ££#e>itALfc, 

Alt £ft«2>\ ^XtiffiWffi^Sr^L 

*3B*fcSz.U gJ±M£, «fc»J3K, SgSr3« 3 i: £ 

4$»fc«BE***©j&in:#8j. 

[»#si9] Em^msr^-r &&**.#©, wsB»*»e>, * 

n^*iWB!I#®S:MvxT, Bffi?&tt©fi3:g8tt, frjgE*L#©> m^© 
JP*©£EEIi£«MSU -€-©^J±®lC, -#©m«iSttT, *«|J©£ftiBS&«: 
ififfiLfc, «ft«#&#3 3££#$£t£J±mfii^©;Bnxm, 

WH!I#8tt. *M*©ffi5©£iBK:»*:JBJ«U ^©8llc£ 
ft, Xtt*ft&«l#tSifcT?Uiaffi5S:liHESitS*\ £ fctt*©ft!l©«Ml$ 
4#g^lLT, KflB#^©«B5S:ia«S*S : t©7f»S»#*l 9|B«©£E 

i 9 *fci±2 ois«©JEm^©Anx^^ 0 



11-140557 



[Sf#£2 3] Bi-ConvexSM, Piano-Co 

n v e xSM, RXfBi/yXm^ (inverted -me s aSM) C 
> ««W»jlIX, Xttft^tt&We t xy^>^#afCTiDXLfeft» Bi-C 
onvexSIt, Plano-ConvexSI^ Concavo-Con 

If fig, RIEflDX, Xltft?»4We t xy^S/^flnXSrfToT, Bi-Cov 
e xlf-^, Plano-Conve xSM. ROT U > £ * *B« 

*t »/J>l/T, «<, f<iXL/tf, tt±ifX^<Z)*nX^LT 

^{C, RIEiDX, Xtt*©te©-ffc£ttfcWe t xy 5->^»X#®CTiDX 
Lfc^, XtttH^XaBMK&JgJfcL'O**®®, RIE 

JDX, ^5X7i*;f>^ Xtt"f©flfi©ft^»«:xyf->^SK:T, »10 
Am, BByatt ^Sl^ XttB3l/>XS!^©K®«:, R 1 0 m m, RI 
EiDX, Xtt-£©ffi©Xy^>^aiCT, m>mtLtz.lM3M\Z&%:t~ In 
mfrt>m/im<DihW%:. «iDX5:^fflLT, 0. 2 pmfr&SUmg, llfll 
lit, XtttHU>Xg?#R€:?gJ&bT^saEig£. 

inxttS&j|&«MLTflnx?-5*\ Xtt»i«»ft«:*iiltsri: 

^&t!X$#c, :m*©te©ffl»JlIX#«;g:«MLT\ 0. 2 /tm^e>»/tim, W 

fflL, Reactive Ion Etching (RIE) inXSrffW tKto 
« |H 1/ > XTgtt £ J&Jfc-t 6 3 £ £ £ * 5 j±m^©*DX^^„ 

[»#^2 6] 7kiBfc£©JE**t*4&, R I EjnxicrinxtsiB^ C 

F 4 , CH F 3 XKC 2 F g ^i:'07 'yi^^'Zi: 7;i/i>A'X0i^^?:f 



iff ¥ 1 1 - 1 4 0 5 .7 



[0 0 0 1] 

#nx-f6fc#>©. inxx^&tf, *©inx#iSicB8*s. 

[0 0 0 2] 

ffc©£«>, jgtt^©^*:^ U *©B*IBIfrffi$R£±#3-e5 

g§ $ *i> it « wfi v n n mstiffi t* « & « & ± tf -o * * . 

[0 0 0 3] 

%Wk®X°\t, m&2 4. 0 (= 7 0MH z) M83i©l8##&5. 

^ h ic T? & y . 4- * -etKf^ £ ft #l # ft # o = 

[0 0 0 4] 
[38 IB #«Pfc t J: 9 £ t 6 SSffi] 




11-14 0 5 5 7 



[0 0 0 5] 

mm sjKttf s 

, «#7XX«, #5*Xtt. *©ffi©ilt*j-T?, ffl#Tv^ H l ©fluxlfft 
^©±®{C, U >^#XfcU#^Xte^©flS©^ft©^X&$l§£^U 

fA'7^XH MUEXtt, 8Xtt, * ©«&©*#"*? TfST^S, 3§ 2 ©#[JX*i#J 
^ ^S:, f&SB*XttlKi£ ffgB£2©JnX*M&:ft©. Sll OiDXttft^ 

H*H*xtt. ^©fts©Em©, znm^&mmmznnL. tm&ntt&mm 

®><D. Tffi&c&5. T»5*;^>^l/-h (T©±«) tufBfl l ©MXli 
#£©, ±C&5, ±§P^>y ^>^^l/- h (±©±«) ©. ±T2tt©7»;^ 

[0 0 0 6] 

licMMt R*9fcXtt*©te©«MK©, ffi**-y-«ffi**&i:©IB* 
JB#©»Xtt* &m&*&WLs XI»I4« MSttl^t'©!!) 

SSA&ftffl-TS^ lufam l ©*DXMSj^©±ffilc, 

*&^*-&fcffl*ffii»«©±lc, f&fBffi***«ffl»«l£«SU l& 
ffilH*tti** #©^®5g7j£^ffl-t6ri:, feS v^^ffffB^ 1 cd*d 

Xfitf&JMC «»©7L&JgJ*U £©*Llc#fi&, Sfc& &^RI©*'> K*fetiy 
<;-*&£©, tttt*5tXtt-e©flfi©«iifM 3i^©&3l#J) 

Sc^s^^-e^stf, «i©npx«i&^©±fc, ffimsfe^awftfftS:. fc£ 

^Xli, iMX«> »Xl±, ■*©tiB©&/S£i?T?T'£T^£, ffffi^ 1 ©flDXflt 

7 £Hf£# 2000-30350 2 



1 1 



-14 0 5 5 7 



[0 0 0 7] 
[0 0 0 8] 

a 

[0 0 0 9] 
[|g^CD^©M] 

j^t. %L$&m(D%M(DMm\z-D^xmw?z>, 

(Plano-conve xl) TKaB^ftl^-©^^^ bfc, $ 
* H ^W^©K14tlft$:B^i:bT, ^2 5 0 0 a m^TOStfr^Co V^ 

[0 0 10] 



11-140557 



[0011] 
[0 0 12] 

*j, pj««mk©x£##£ 6 ic, m±iT*®n2&x^z><DXu m%izm 

£©£&#"?££„ U***, R«flMK©XA#J**6fc, *»ft©J:v*JPl#&JlV* 

T, $&^£&#LTVn3©T*, 5!jJH*^S^»ofe, ®5 1 ©, ^t>-&©^H 

ffijnx*^ ft±tfiDX«Mt^>, tf-;i/5£5i©£$ 
3fiStKfT;L$ i f#£&#-3Tv*5. z:©^-;i/®^i©Mfiitt, Nc^gtr-fj 

■»3*iS©T?, ffi®©l'M*;^liT'$)^o X. tf-^TU 5 
, ««Tfffi*TV^S, Kffi«[5 7 

©, gPg©*;*#, mX.&* miUXlC^ffll-S, 3 *tt±tc^ 
16*mffli^L tt±lC&J8t£s 4^01^11 ^-;i/5gSl 
©, ^tiipn. ^^>Kfifi5 7©, HMi©*S©#£tt#SfcS» 

jtb©y>f-y^> KM5 7©E&#MfcSfc, stf-;i/ffi£ifc» R1f^©X* 
X$ft2ffl©R^^ffi3©. l^li^Mlt, 
-£*i-eti©> V^^^y KffiiK5 7©fi;lItf#l&S#;£tt, IA«#A6 

©raffl^©, #fc#sfcbttt, eii (b) (c^ltv^j:?^ 



1 -1 4 0 5 o 7 



i(c) KrtLz^z&oiz, m^^y 7©*$&cgi&&<, 
tv-M5i©, ^ra^i^©*>i>$ii©> x> yiim> 0i (c) k*lt^ 

[0 0 13] 

r®i)DlS$:^ot, 112 (a) iC^-Ti^K:. &#gP#5l£ 
, SI 5 2 Plano-conve x^OiUIfCJ^ Lfc„ 

»^5 1i:, »5 2 *A-X5>f >5 3 h«*l5,, *©^«tt 

% 0 2 (b) tC^1-J:9lC, *^R«©*^S$:WI!I*XL. ^£2 5^111, ft 
IfiSmm, 1 /imJSTF©l'>XJIMKT?*>S. £©J#R© 

frU 02 (c) ^&Wfe^&J:-5iC, f<D'J7^>^»i(W. 
[0 0 14] 

Si6tt-?-©il!XtC|&#Lfc. 3tl(C, M-feU^A(Cj:5, WMXfc^T, 
«®££idIC0. 5/imga?Hfc£l/fclB*, 03 (a) IC^-T £ o fcjfrf&fffc 
. *0U7*2>*Mffc#tt&> 03 (b) K^-t^lC. ftllit 

*©ga#, ^<^5^i:icj:oT, it** 5 

[0 0 15] 




11-14 0 5 5 7 



&{C, P 1 a n o- c o n v e xg©ffismM£&, 3 0 mm-j£©^ff Tf, 1/ 
[0 0 16] 

04 (a) lZ7jkt£o&. mW)®£<Dm2i>\ 2 7/ i m0¥IM, X 
Itm^yX&ftt&^o (Inverted mesa!) fcHlftUfe. 
<D&MmmmZWL Plano-conve x^ifcget^h, 04 (b) <D 

fClnverted mes ag®, «£P#©Jf £ &JfiDS*S fc. JP£tf 3 
0 /im^St fiS&&jg£3fc^Jg*#ffl3iLfc. Inverted mc 
s aSll b>XgP#©ffi^#&7b\ jHlfi*©P lano-conve x®^# 

a.e>*u u^^-b-sK-hS:^^ rfo^c^s^tt, s»fiu^©¥S2:ffi 

[0 0 17] 

*»Ui©*actCi:y. 3Mt'Bi-convexS« 
LfrU Plano-convcxSt't, V > ^jK- h fclSttT, fe 3 

[0 0 18] 

^ 02 (a) Ka*l,T^5, PUno-ConvexS^, &£>*04 ( 
a) (C^LTV>^tHb>XM^ (Inverted mes aSM) 
T'fc, &-S>-£©JP£, WfeS-^W^^C^MnXLTfetttf, P 1 a 
no-ConvexSM, &tf!HI l/>XSft LT RI 

1 1 iii!E#2 000-303502 



1 1 - 1 4 0 5 u 7 



flDX«#, XttSffiW«ADX#«, Xtt*©te©ffl«JDX#««:#Jg, x&M 
fCTftffiLT, Plano-ConvexSIPIE XttlHIl/>XS!7£tt© 
OTfcj&DX, XttflHftfitlXtSifc-e, iR*"?, «<»V^ Piano-Co 

mi K*UTV**JlIX#«tt, PI ano-ConvexI»i:. 
Concavo-Conve xSit, XttBi-Conve x»#©;&DX£ 

[0019] 

Scico^rwsfe m5Z.vm6\** 

m&t>\ Wn5mm, 7 6. 7 # mXtf, VT9#y 

ft6. Hgttf*^ 3 1 p m©*^®^©, U 7?#>:*Ji« ^ i#^^£^■t 
k©T^ X$rH©, ± 5MHz©1H«lCttfflfitttt#£LfcV*#, gHOtC^t 

tO 0 2 0] 

Hi l~0l 9ttj&itM©> *Mt^©*Xl£g £*«©•£&£„ 
dOiUXKttlCfcUTa:, 01 U3fj:^:> SI 1 ©flDXffiBfrJU 1©±®IC 

> y >y^x«4^f^xii^©ffi©^©*xtt®iii 2 fcjgfifcu mi 2 
ic^t«te)&. u >^j&#x«*©te©7&tt©*xtt®gi 2©«sj:y%, ^ 
^is^RW^xtt, -e©«i©^©, £2©flnx*tft:Ri 9 mi 

3 ^t<fc-MC, Hi ©JnXffiM 1 2©pWC |g 2 ©flDXWftJU 9 £tt«> 
fgl ©JDXffil&^l 1 ^e>©^ffiiSS («Atf4 0<im) x& 



4$¥ 1 1 - 1 4 0 5 5 7 



9F#tt« #«IT'W:*&R1 3£M?-*. 36^ fS©#nXJfi/?£:LTtt, TIE 
LT, *Sii3(Dffit:, iXtt, «'XHu 7;i/^-?A&i:*©, 

bT^»b, *fi«13 0^it, IIIKI«t5A\ X«*©ffl©#«& 
*filRi3 0, *Ii£IIB©, E»(l^ai**J:^tc» #fi*l3©tf 

JI&ilS:^b£ffi£:. TflfKUT; *II13^ » 1 ©iDXJitS&JU 1 ©± 

3©ii»IIt:H My©S*^4t«. jtfc©£# 

jtfc©Mfct. Si i ©flnxUMfrg i i ^ £ 2 ©flnxJfiSWU 9 OTitM 

Lfc, j&nX*f«rJii:* flDXifc*©, *ifl3$:, filliiliSJ:^ AM 
ftLT, J:<^Lfcfei:, US. 3©i£®±«f&Lfc, £M&I!© 

SffiS:, ±CftWT* iUXii*©. 7KM1 3&, si i ©inxntsm 1 1©M 
±{C|ggLT, &JRtt&&*TfcoT^S, ^BLtfrfc, 7kH«13£, ffift&tlX 

<, «<!*v\ 3 SWafUnx-TSiii^ffl**. 

T, aS*&Lfc*£0>, s!l*Ji©J?S«. 10 OA W>nn-^) *&2 0 

0A(7)J?$(CT, *S«1 3©/tiSK:. 6 3:*: #ffi#* 

ffSfcUTli, Hglcfcfcfc^JPS-e&S. 2KSS13®, Affile, &&£©& 
M£&ffibT. **«13£, ^^*f»ILT%, SHfc^U 

?Afc£©, Wm#J©ftSlHC^AUT^<S> *1«13S:, lilt *fi* 1 
3i:&, tK&^1-S^T\ 7K B H B «1 3£tt£. #ftLT, $ 'J ffi t ' il 



1 1 - 1 4 0 5 u 7 



<5 o 

S&fc, M©J£$#, 09*. tf, 4 0/cim&e>tf, RIEflDX 

fc£©flUX#gfcftJBLT, 2 5/tmi(Z)S$^ii)DIlT^Lfct, £§U© 
15#m©|*l, ±IBtCTSllJ!Ufc, flUX*M&*«:«B LT, MffiflF 

®J&X«fit Xtt/tffifflSillXtMS, XI^©ffiffliI#S5:^MbT, 

[0 0 2 1] 

mv^t. ss i ©anxwifrju i©±®ic ±mz, mmm*wttLxwi*)tftfz> 

JC&tL *H«1 3©*ft»ft4ftt««ffiTLT. 7KH«13hLT©. 

tttiti&ftW Ell 4 (C^tJ:e){C, £ 1 ©J|IX»8/Jl 1 1' ©±®IC 

J&f&Lt^ R^Xtt*©fl6©^S:L/fc, 8£ 1 4 IC*6#£A*iSj&\ Xttt&BI 
Xtt*©fl&©«*3!lfcif&A*iT, i©«*JC*fi*l 3©, Tffi©MH#fc* 
■rsi^ic, 7fc&Rl3£«BU *©*1B§i*S:^M-r«*\ Xftt***ilS$ 
tf£7b\ XttteflgXtt*©te©i&»au XliMf«!i:'I^Lt> ^ 1 ©*D 
XMJU l' ©. ±®{C^L/^P3«X« j e©fifi©^^bfe, $p14©^ 
JSfiS#£tt©, -as^&flJMLT, iKDjDIttlll' fcfcSMSl 3££@ 

[0 0 2 2] 

fffi©M£ LTli. mi S\Zmt&oiz, ilffilllMi 1 Sr^M-tftlc, 



11-14 0 5 5 7 



[0 0 2 3] 

£>MC. ffi©M£:LT&, 01 7lc^-TJ:e){C, jg 1 ©;6tlX*iSfr& 1 1 tt 
R©*L1 6 Sr^-T*, ?L16©»tt, 2flXtt3fl#»ST?, ZKD7L1 6 ICtK 
& «3£39©3K> KXtt, ^U-^Xtt, *©te©8£f8lfcif©»rt4*f* 

fcassn-s^fcT** «i3©Ti^ ttttftffcfcifa-fr. m 1 ©^xffiifr 
*i lfc* tRiH^i 3 ?Li 6 0DIiein% ^UTlttfi. Xtt*L 
1 6£^JSLT, KS'RiF&ftELT.fc.kv*. fcfc, 7L 1 6 ©gESt EI 
17 (a) IZB?£?IZ. H-RJ9±lcMLfey, 017 (b) {C^tJ^lC 

, 1 KUgj£LTV*S, ?L1 6$:ft«lT, £l©jnX«S&£ 

l ^113^:1, ?Li 6©ffiis8t£tf©, WmZtiifSlsX. jgl©flnx*i 

, £2©itlXffiS&J|l 9 tt, ftfflLft<TtJ:^JIj { *5. 

ft, IC»»S:«MLT, *&R13&, flUXHtS&JU 1' ©±®M«£-fr 
T«ffi*6»£JC MlB«f*iDX««S:«ffltSii:^ffi*6;V^©T 

11' ©±®«^£it£ff^©0ffitt4rlll&1-5o 
[0 0 2 4] 

ft, ±ffi®, W> 1 ©#DXM * 1 1 0 1 6 (a) fC^1-J:^{C, ±3&vy 
if>^l/-M8 (±©±«) T97»;t:>^l/-M7 (T©±«) 
©, ±T2ftCD7»; Myf-JX;- V 1 7&t>*l 8 fcftJBU Tl»7>y t:°>**7 
I/-M7H *g£f^^:RXtt*0te©EMK&ilIXU ±^u©^^e>^^ 
1/-M8I1 U>»^> X»4fc?#K, X«A£i«, Xtt*©te©J&#© 
*Xttail2S:^lfc, HKMflDXUT, fililiKiii: «fc V > ft 
<?S^inXfc£W*;&|]X > f S. X, ±sB©HI 1 ©iDlil&I 1 IS, BHSflDXtf 
LC<v\ S«Xtt, ifth'fflilXit £K#7*&&fflLTSiftU H2© 
#I1XM©JI£, «*#5*Xtt, jgfflXtt, 



ffl!E# 2 000-303502 







11-14 0 5. / 



T^-S, 3H 1 ©i&nXMJU 1 «IJiIL TnP©^ y\£.y>f-}\/ — S 1 7 & 

> &Ri35*x\*1MX\*&teZ®&lA^&*~c^*>> « 2 ©^xffil&Jt: i 9 t 
, *isi 3 siox-rs^ x»» 016 (b) K*-r<fce>£, mi 6 (a) &c 

U ±§7^^^!/- M 8 t', jg2©flnX*Mmi 9 *M1 3%, 

, W»iHXL-C%J:V*. 
[0 0 2 5] 

0 1 8&tf0 1 9 (3LT^5©H II 3(31X^5, H 1 ©flnXffi 
£2©flnxWS&JU 9££J§UT, B&Ltz. MXW9bA*&RLT. 
W*iDXLTffi*fe. *&R13®. ffi*illX3*lJUfMK£:a<UTV*S. faflt 
01 8fcjs*LTV>S, #&Rl3©Jg3R£, 01 9fc5*LTH6, *I«13© 
BMKtf. J*fc*©fr©JIStt, 01 8Ca*l/TV>«u *2©*X4fl&^l 9fe» 
<^LTV^*m£, 01 9K3LT^S, Sl2©inX««r^l 9&3Bffl/TV^* 
, ^R^H^StrJCSrftfflbt, »Xffi%MS:l3^LTV^««fc«)T?»S. fc£ 

, (fc£U »«©5yfcf:/^:/l/--h&ttfflbfc»&fctt. WMilbT. ffi 

&*) 01 8©^£:|i!C^£&6> 01 sic^LTv^ £ 2 ©flnx«fl&* 
19 11 7KW13©, «$fc«£H&«S©. #5t#5* 
^fflbt, SI 2 ©flnX*M&JU 9 &, m^FbX^^mzMLX. 019iC^L 
T^S, £ 2 ©j&nXjfS&JU 9 fcL *H«1 3 «fc »J fc, J: l Jtoi:, flF»j&DX# 

31 2 ©iPXttM 1 9 £, «R^LTV^Si^©ffiittC«fc*. fe^U flFMfcb 

H&silfc©"*?, SNt-feU isi^&fc, a<flf»anxi- 



m^f- 1 1 - 1 4 0 5 5 7 



IllJ^StS!:. *l«i3ii, &<ffi»flnxi-s;ii:#ffl*<5©T?, Mm 

Xtt, «fcfcif©&in?ffi#TV*5. £2©jDXffiB&£ 1 9 ©W«ilIX«:. 

18Ca*LTV^ *&Rl 3©Jgftfc, @19i:^LT^§« #IM8 1 3 ©?g 
fttfM&33iE&T'&6o Ell 9K5*LTV>6, ^113(0^1*'']©, TfSfc 
Hti, HI 8CjSLT^$*IMSl 3 j:*J Ell 9 JC^LT ^StKS* 1 3© 

® i20ilWi9^ S«ft^©4EM&ftMUT«lf^1-S3:i:-e, 312 
©iUXffiSWU 9©*£ <fcyt» r *1S13S:, I/im, 5/inig 
fg< (*<) flUXf S£i:#ffl#S©T?, ffi®W»itIX»#£{feJBLT 
, W«JHX£f5oT J &, flUX^tjncfc^T, *Ifil3tf, H 2 ©ftJXfiS; 
II 9 J:»J«BlbT, tat§Ii:^<^5. 
(D *fi=Rl 3©fig#l inchj^P>2inc h£U:©tt&©, *nS©7KH 

«1 3©jtIX#ffl#*.' 
© RI EiDX, Xtt-t©«I©'fb^»ftWe tx^f-^^iDXSffofc&ilKIffi 
0. 2 /im^P>jR/Bm©iOimiffi©, S&XSESCff&lfc^LTifcincfflfll 

inxfc*re>, fciEinxc#JM1-5;ii:tfffl3fcs. 

© HI 8JC^tT^6#®J:y%, 01 9lCja*LTV*<&#®©«^#» 

V\ tKUSI 3©DDXS:ff^ifc^ffi*5*^ 0 1 8 K3l/TV*S#S&« 

© m i ©#nx»jyc, ®2©inx«M$:@^t€>(c^ t&Bixti/^?* 

>fci?©, <BfilCT*»1-S^if^S:«fflLT. ^l©*X*f%JUClil2© 

j&nxffiB&^&Sjt-tsi:* fcfc*, m i ©flnxffiift S:©±ffitc, 8*80 &4£ 

1 7 ffilElf 2 000-303502 
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o 

[0 0 2 6] 

iCtt, #I/U£. 8fcif©&JB«T'ffl3rO*<&, 79Wl/-hl7 

f£M IT, WmMXtZZ£X\ Ell 6 (b) IC*LTH*J:31C, ±»5yt: 
>^7U-M 8C^^i-F^Iofc, 7^">^1>-M8?:SIU T 

M7 5:f|bfeMlClt, fMnXl-SCI^T*, W!W^'0iMt'ffl 

«$LT^£> £jll£©?g£i:, gl©iniffi#:ftl l&JB&LTV^ 

h 1 SfCSRoT^S, *tfx- K&ftMLT, WJBJDXtSi:. 7jc B l®13©ffi 



11-14 0 5 5 7 



[0 0 2 7] 

Xli^OfffiCDWIgi&DX^^^fflLTfe, Ell 8RVfmi 91C^LT^5, 
[0 0 2 8] 

££>IC, $l©ftlliftl 1 m2<DMxm®M; 1 9 fc&MUT, 7£/&L 
*nXTO^5:«ffltT. Ill 9 tC^LT^Sid&Ti^lC, * a B H «13L 

rawMxHM, xta, ^mw^adx^m$:^mlt. Mflnxi-3ii-fi\ gl 

Xti^«ClWDll, 02 6tC*LT^£J:e>&> 
#&fil 3$:, W»X$:ft^e)*\ Xtt. *M1 3<Z), #/i>gP5HC, V 
X^fem, tf^flJ^etftc, idpS/vl/— tf-fcif©, if 

. im<DmmMrt)ixx\ o. i /imM©#nxJi5:i&£u Mfe, 200A 

2O^mil0, (5SMESAS) ©flMKK, I/ — <f-&ft 

EIl/>X0^iC, flnX&fT?*\ Xtt, "7yiH&#;*fc£3:ft;8 
Life, >r^>^-U>y> Xli75X7Xy*>^fc£©inX#«&4effiLT, 

Eli/^x^ftic, flnxfcfi^fcfL *©^©inx^Si:bTiHii/>x^ic, in 

1 9 ffifE#2 000-303502 

- x>.-. .- ' ; 



4f$¥ 1 1-1 4 0 5 ,7 



life * B H H |13L 01 3K3LT^5<fc5fc, JnXffiS&^SrftMLT, 0F 
|JlIIt5A\ 01 3tC^LT^6J:9&, iDXttSfr* Sr^M-tS Zl <fc 

<, 02O&C^LT^£, dp-Y'J73 7 S:, fflgtC^MLT, 1 3 IC, 3f 

^'J73 7 Sr^ffibT, iimM12l£«> IfffiMinXllflJ&tt 

MLT, zKIMRl 3CJ&#LTH£, flnXfEJCM 3, tt±tf 

©, ffl*flnX&*Tfc3flnXfr£fc1-*fc» 02 6, 04 5 2fctfB4 6 (C^UT V* 
ffig©i*v\ IHJb^X^X &¥!£»©> «13 5:, gBSHlc 

[0 0 2 9] 

±»&O t Tjf©7*;k:>^l/- h 1 7&tf 1 8l±, 0 2 0&OT2 1 tCaVT 
SlftlU, «-&fc**'J73 7£, «^7 3 9 >f >^-t;^7 3 8(0 

IRUcRfiL, flnxsaai l &*K¥7 3 9©epjic, &3E-f £££%ic, £s& 
"tS. *Mlfr&a-eT, 3fcg«l 3©±©iB£, Ta59vtf>^^l/ 

- h 1 7 &ft/BLTffi*inxU HfflftllWll®. -#©#©&, 

±$^y tf^^i/- h i szmmLxfflmtoxtzt. «<f*v**s«i 3 & 
. ms>K:mmijax't&z.£tf-ei*&. jmw*flnx*ts&£B*s#&%, ±ib 

[0 0 3 0] 

$?>{C, ±IB©#®£T, «<i*^7KIMfil 3 &flnXLfc&£ J? 3 

#1 0/tmO#^) T*&, *M1 3#, «<l»V^»tC, 3fc*JfiV*K:g#« 
Z.tt. «1 3 KI S©£fc, EH ££*;&?©-?, 02 2lC^ 

13SSI b, 7K>x-f>^S/>$:^MLT, S<»|v*, &$4 9 

1 8 ju mil) £&fl§ L/T, HfcJBfM 8 tC, tKH« 1 3 £@5£1-& 0 *Hl£ 1 

3 S:, @£JB#4 8C@j£tyfc&fcli, 02 3 (a) LX j: -5 tc, 

4 9 lC5fi*i#&£©T*, 02 3 (b) ICtfLTI^S «fc 3 &C, *lil3 0^I$: 

&&4 9S, EiW^JffifCttSi:. =&fe<k V^ 0 X, 0 2 2 fC^LTV^©«, 02 




4$¥ 1 1 - 1 4 0 5 5 7 



3o©#|qJ**e>, *&Rl 3&HS*6i:, *<»|V\ &H4 9&ftfflOT, $ 
5:, &»4 9jWftJR"rS©T?, *H©. Slfi*T. WSZlttfffiSfcS 

o 

[0 0 3 1 ] 

9&SiU@Sb^t m24lZ7F?£t>lZ. 3kg«l 3 ©■£&»#£«« 

LT, £ttU Jtfc©i|4 9 5:, 1 3 ©Wicgt U ti50hl 

T&Mt63i:T% ftBLTV*S«ffi (Mill *fi« LT 

«MfcUT^S««) JfcflrtSi:, l 3 ©«P&a5#£ttK:, «<, 0^ 

M4 9 (18*imfi0 £«/§LT, 115 0$:, ^"TSifc^ffi**©^ 
3Kfi©4$tt&4£TSit*£i:#fc^. 

[0 0 3 2] 

0 2 5 >!r«Iia®©*fiS 1 3 &|?It5gt5:^tt;©t'fe5„ 0-2 5 C 

0 fe^r, i i ttfS i ©ioxfii Sfrji, i 9 i±£ 2 ©inxffi^A. 4 1 ttflnxstM 

11,19 &&&I34k 1 00~300rpm) SiirS^-*. 4 3 ttffl 

fi£4 4 trftSSItfi (09*1*5 0 0 0 r p m) S-frS^- $ T-&£„ 9F»£4 4 
fcLTtt. 7r^K /t7*©2fee>*^»:*fcfflV^ Ifc-ffc-fe U ^ AXttG 

*:fo©£*#4 0 /imgg®, rc«tt©*fi*&, 02 GiZBt 
10~2/ i m©m mvyXmtk(D7k&fa 1 3 tCft±tf6 0 X, 02 513 

jtfc©*££ftJg*S, fM4 4i:LTH *V^>F5£ 

ta&, «ft^^*Lfej^>f ;i/^tia3f5tv^s, w»A4 4 sftffl-rsi:, lie 

2 1 mSE4# 2000-303502 
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SiDX»«S:«fflUT, WJg#tlXl-3£, 04 3 (b) K^LX^Z&ote. M 
l/>X^O*S*l 3{C, fFJgflllXLT, ft±6IfcW6. 
[0 0 3 3] 

flDXHMfcRfcLTtt* 0 2 5fca*Lfcl*ii©«rt\ 02 7, 02 8&tf02 9 

ifS:«ffltT, ifH!5 9 WIT, lilt, XliEI l/>X76?ft£7E?/& L 
7c, *&Rl 3 fcj&XJliS&JltCBSLT, 3 iliflJXffitaS:, -ftftL 

fczMMRl 3 tMXM^. 01 6lCa*LTV*5* Mffiffl*flDXttH* (79^ 
fi) £^MbT, #ffi©5ytf>^7b- h 1 7ttiDX*lft*S:W«10XLT, 
=foe>-#©#ffi®. 7 tf > h 1 8 1 3 I fet, 7K 

£«i 3 fcjrcffiswuytsiirf s#fiJttcT, Tfcftsi 3 aswanx-* sa&tf 
»&®^jnx#ffi*s* ifiiw«ijDX*«ffi*s, I8iiw«inx»«c«:« 

*\ Xtt#^tCJ:6W*ilIXS:ff&e>*\ X«©ffi©MiOX#$£ LTfc 

X* Mfcl 3ttW)-DVTmminxltfi&$<DKLVi%?&. #HX*f SfrJU l 
a, 1 1 bfttf 1 1 c*»fN"tS3RMi:LTtt, C**f *S 

Z&ftLTJNXMSh&l la, 1 1 bfttfl 1 c^tS^t**:, 

Agarose ^t'&f ffllTlfiy W^i:, 7 0 lCfr£> 1 0 0 
IcMITt), *DXffi®Ml la, llbfttfllct, 1 3 ©III? 

#£<iei 7 o°c^e> i o o'cdmibtt), xfesc, ?I£k:#*pl 

11a, 1 1 bfttf 1 1 c fcf^LTtiV^, ffl#££W\ *HS 1 3 
3S§P#|I!D, TKS&ftffiLT, *I«ftH la, 1 1 bJkVl 1 cfcSSftUfc 



1-14 0 5 5 7 



rnxm^nmrntLztt. 02 nz^Lx^^rnxm^i 1 a«ty% 

, 02 8fCa«L/T^&DDX*IMl 1 b©^<7)^f^^J:v^, faftfc&li, ^ 
39JI5 9 («©$#) S^UTV^©^, iDlSMl 1 aMU 1 3 

C#LT, iDXttft^l 1 b ©?£#©*•&£«, #S«1 3 SriDXiliSkJU 1 b 
KHj£-fS©fc, 3 <DW§£<DB£K.&#mN 5 9 £0$LT, 1 

3£iIJX«!4frJU 1 bJCHgtSdfcT*, 3©fflg£fiiSrf5r£tfffi 
_ ^sriL j&DXit«r£i i bi:#S«i 3 totmzmmms 9tf#£L&^ 
0)X\ 3£iHX*i#r*l 1 MC«arS1ir*3i:tfffi#<&£fcT?, ¥fg<z> 

»V*2KM1 3©W»iDXS:ff-5z:t««ffi*S. 
[0 0 3 4] 

B2 9£*LTV*S*3i©?£f*©, *XHSlAl 1 cfe, 531** 
9^, Xtta««;ifS:«fflL/T, »5 2€:^«Lfe*Xffi®^l 1 c©*Kt©, 

inxfflMi i c*mmirz>t. B2 8 casbT^sfloxJiMfcai l b«k*jt», 
T§3©,&T*&£<fc^= 

® fll^ Xttl3l/>X?&K&aMftUfc*IM61 3©£S#, 10itm^e> 
8 0 nmtfi&t.. M<m^<DT*. & 5 2 £«L feflUXJifSkB: 1 1 c 
# L£«e>£\ «*ffll5 9©JM&*<^/£*S£fc#ffl**#fcfc© , e* 

© iDX*U&* 1 1 c ©*3fitt, SMHJOJI5 9 0JMS:, ^ < bVbm < ** 3 

£#&#3*3iT'&6©T% *Sfii3*\ sis*-e, i<4otfe, *nx 

[0 0 3 5] 

o 

2 3 ffilE#2 000-303502 
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[0 0 3 6] 
[0 C 3 7] 

^3 0 (a) ~ (e) it. *H&<DE.nm : f-*mmi>*i* *»-mac£»»© 

, £2mWZ7Zk-t%<D'e&V* *£XfcL -t^i'Jfy^XIt ^©flfi©#M 

s#fc^e>«:*, R^2ixn re isr 5 4©tt»*astc, ^2122^1, * 

©SEM2 21C, -*f©*^2 3, 2 4 WU 112 3, 2 4S®, f§£3« 
JE£»£-rSfc»©, *BfB*2 5&*giKLT^*. (ii2 3, 2 4 
2 5&03 0 (a) ©#eia*LTV^5) 0 03 0 (a) ItMB^yX (b i - c 
onvex)S, (b) \$mW\syXM. (c) (d)tiMHKR£ 
7£$Ufc¥®M. (e) tttfO (plano-convex) g&^LTV**. 

0 3 0 (a) \ZmlX^2>£olZ. i55^ 2««JSl,T«§*U TO 2 1 ft 

LT, Ag&J&SU HW 5 4 ft»fc«isf LT, BgfcJgjSU R1S2 

1 Lfe, A£|*«S*k X, Rffi5 4ft»&8?i*Lfc. B^ftSSfc, £ 
fctC. ffij± Lfc#3i©, Rffi 2 lfttfRffi 5 4 ©, £*© 
R«2 12fctfR1«5 4#, «tt#fafttfiKtt:£ffl©J8»&* ^vftiit-E 
, mtS2 lfttfRtS5 4 LTV^S, SEM2 2&, RI2 1S 
tfRffi5 4fc7gfftUfc^*&lC, JrbKtS^ <fc U $ < SEE® 2 2 MS:* 

^y^-rsHjgicj&oTVNS. Jtfcfe, ±is©3ififr<b. R1&2 i&tfRflf5 4© 

, ifrg#/hS<T, SS^fiV^Sif, *»***>©, OT2 2*\ 

^>t<<fc5©T*, «g©igv\ ffi*iz>-9— #ffl*sri:icfc£ 0 

v\ 

[0 0 3 8] 
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03 1tt, 030 (a) Rtf (e) ICj^LT^S, ±®0T\ KX\*&\Sl&£ 
4 7MIT, TO 2 ljkmffiS 4®, &£<DHffi2 1&£>*TO5 4 

03 0 (a) (c) IC^LTVn*, A©gp#fr <d B©$S#iC 
, X«, B©BP#**e>A©SS#K:, P3t© 2 lfttfRISf 5 4 

, n*^e>, es{cwr-53i:T% raft 2 imm 5 4*iW3-&£&i& ( 

P3M5 4©, M38**e>, Sfitc* ^ifr1-63£T\ A©W#£«|&Sii:fcJSgfri: 
, B©»#&jg»3 #M#IC£^T, £*UT, 

[0 0 3 9] 

viz, *SXWu ?-#>iEAy ?AX&, :/SeU^?i>X&> ^©ft&©-fe^ 
$y**fc£©, S#Jt#e>fc*, MJt©A#30S:, Sfefiftif 

©jDX»«©f"Vy^ 3 1 TfJBSrU * fc&*3$©£igK:, ^t=E>KI6l 
#3t£-fr£, ®53 2£9gS|IC, HHgg flDXXft 3 3 3: , 

WM.S 4TffiSp"T*. ffiS3 2lt 0 3 3 <te>{C, 

$#7-^3 5©3fcSglC, $fi^tt3 6 &^LT, EJiKgSlCJfc i ; ft 
# tte>*l*0*5. I53 2©MffilCH 03 4 (a) fttf-f© A - AUtfcHrlBBlT? 

03 4 (b) {C^1-J:e)(C, V^j»3 2 a^fiRStlTfeU. 132a 
©ftS©-#*^ i5 3 2 ©tpifrSSSffiKI^SixSi^fe, ^fflttfc^LT^ 
So 3©ie3 2lt 17; X;i/4 Ofrfc, ffi^S 2©JBiB£*fL*C, &!ft£ft 
ICWS^IS, £&©s;xy hifctCJ: U^iiUnffc (*8F*U<tt8. 0 0 0-5 0 
. OOOrpm) £*u S5ffl!IlgS:^o< »J fc^ra&»ttT (0U.fcMi£l #m 
) lottK. -©STf«C, i*7K/X;i/4 7k%mMLX. 5S53 2© 

#£P£:. BOU«©^ffiS:ff^. A#3 0ll ©a 3 2 tfOtsffilftS ft* £ 0 
3 2 JC^tJ:?^ ||M>©IIiyiClII«ffiS&3*U t£oT5£53 2lC«ty\ R7g7£ 
ttX», R1S«©ft«$£*i3o X> ±IEICTML£> ffliUXteWMX 
©#I£<7X ffi©3fiIM*?Si: LTtt, 03 6 (e) \Ztf LX £. 0 &, iS53 2 

2 5 fflfiE4#2 000-303502 
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" Z&mt&Z£T\ 02, Ka*LT^5 «fc 3 fcTgftXWu t(Dj& 

[0 0 4 0] 

^ %&m2 2<Dmmm*&tt<Dmi!?\t. 03 6 c (a) &ie®0, (to a 

¥®0) fC^1-J:e)(C, Zfem-tZ. SJEEB2 2©W*®3^7 

yyh^fi 03 6 (c) fC3tJ:9&, 77 7h&S53 2" Sr^fflf^ 
. feS^tt, 03 HZm? «fc^JC, ^gJ:Hfot/h$^S0®fi3 2|ffl^ 
, EI 3 3 }C^-TiIJXX^3 3 ^ |ej E!$£SEl&S:?i£5 3 2 K-^SfltJXXJI 3 3 

5. fi?^ 3 1 $rIsI^$*TA#3 0 «b£BEffi£;&tJX 

X, ftXtt£TO#4 7^MtSfg^LT}l 036 (d) CaVfJ: 

[0 0 4 1 ] 

3 8 £5*1* J: 3 fc*®^*®®^, 03 9£jSt-R«iBflMK©ffi5*«MT*£ 

So X, 5S53 2 Sr&fflLT, fliilAlTlfc^^l @5 3 2 £ ^ 

*Ltz, mmmnmmmmftz 2" " 7i;i/hxn 

LTJKftU W*JBffi£3 2" " ts ffi5 3 2fc#y#UT, #W§5g53 2" 

r^s, mmmm,?a2> 2" - ©i@niE«gi&©#sfc, ®H3 2&isii$ts# 

[0 0 4 2] 

04 O&1>*04 1 ICwLT^Sfctt, 03 3 IC* LT Lfc, #gff& 

«fi©|ffS"C^5, HBRlcaS^Lfc, ®5 3 2©fiitt2 0mmT\ $ 
3 2 (a) ©SSli, lmmT\ »0»tt, 1 6fiMLfcii©, WBO&tfffl 

2 F SSF^2 0 0 0 - 3 0 



11-140557 



o 

® £%,Bt>\ 0. 5^jEt©^§-£CD, ©S3 2®[mgl&«:, i&12. 2 0 0@R 

© £%B.t>\ 1. 0^ff©H£tf>, ©53 2(DEei!t«. *?J2 2. OOO0g 

© £$CJ±#\ 2. on&vm^O). ©63 2 0Mil 3§3 7. 5 0 0®g 

<D £JlU±£\ 3. O^£0i^©, ©53 2©meiS[«, $4 7. 8 0 0 0^ 

© £^U±#. 4. 0$LI±(Dm&<D. ©S3 2© ESS tt, ^7y>**#if*-6 
^t^ffi*§PS#T'$>S, $5 0. 0 0 0@6fflMT*feS o 
[0 0 4 3] 

04 ostKEi4 1 ic^t-o^flijicD, wmjkrfmmmmz, mnm<D 

^xf-y^XIl t7^-^XXH ^<Z)flfi©WI6M^ 
03 6{CfcLT^6, II»I53 2" " (e) £»LT, 

# 32" " (e) t. mmmtbx. ^t^^hx-xh^i mit-tw^x 

tt, T;1/^t^X«, GCXIt -£©flS<Z>M£!i£&fflLT, 02 (a) , 03 ( 
a) &t>*04 (a) iZTjkLT^Z&o&Mmz. 0 3 2 (Cj* LT Vn-2k #HX#ffi 

. fflil£ffl|g£, HWcfT? z. 3H££LT«, " 

(e) ^7U>^B^5;i:#t[J*S, Pg^T*&&, 5 0. 0 0 

O0*K*-e©|5I«K»tCT, W^M©53 2" " (e) ZmUlZ, Wm2 J &Z>Z.t 

#ffl#s#fc«>K:, WMx£ttT-*K «<$ivm$isiic, |g^i<, flTOnxtf 

fc£*Cffi#TV*£, flffl!53 2" " (e) SrftfliLT, fflliflfcfflfcj&lIX©, 

2 7 ffi!E#2 0 0 0 - 3 0 3 5 0 2 



1 1 - 1 4 0 5 -7 



[0 0 4 4] 

04 2 (a) tCa*LT^5©fcL ^Sig-fe &8tf£ 
J±m«5 7T?ffl#T^5, JEE«S 5 7 ©J?^«, ffif^tf, 3 5 0 ^mfi 

[0 0 4 5] 

04 2 (b) tCa*LT^5©», 01fC^LT<^5, JDX#«S:«fl3UT, EE 

^(Inverted mes ai) KflDXU -t©J¥SI:, 2 5 a mil bT, 
»I5 9^ $A,T*, £ff5 O/imfcbfc* #m^*M©, ftaS"fe>^- 

X. «fiJCDDX-rS3i:^{fJ3RS» it^flflfc. -^^KU^^A©*^ 
[0 0 4 6] 

04 3 (a) Ka*LT^3©li, #IMg 1 3 K 1/^7, h SiflfLt7^^r>^ 

XiiC 2 F 6 Xt±CHF 3 3&if©7'y3H*^, Xl±*6**3tf^S:«fflbfcR I 
EiOX, Xtt*©te©ffc£8£&ftJBLT0» xyf-^flDX&frfcofcJlKSr® 
13©tf«#{C, 5 mm®, B3l/>X^ (iMESAi 

ft) JC, ft?ttftweti*;f->^j)DI, Xte R I E flDX&fr o T7£$ L fe, 7j< 



1 1 -1 4 0 5 5 7 



T, fi^t£&6©T\ R I EiDIO^-e^ ^Sr^ffiLT©, 

z. £ t>"ft&iz < \,\ t ^ o *£#&£o 

[0 0 4 7] 

H4 3 (b) IZmLT^&Qlt, 04 3 (a) KTMLfc, fl^lft&wet 
xy^>^JUX©ft*£^IEt3£#)£:. RI EiDXiCT|§^L7c, j&UX^KJl 
^ £B££-t5glft©£#)lC, H[2 OfC^UT^S> Mffiffl^&tJX^Sr&M bT, 
09;Ui, ±g!5^y tf>?Vb- h 1 *?x- K 1 5 SrRSofe, 7^>^ 

§g©^y l^^l/- h£^ffl-r-5£\ Xtt, FfSi:^ x?x- Fl 5 
fc, ^ tr>^*^lx— h 1 IRTf^y i^y^f^l/- h 1 8 MIT> 04 3 ( 
a) IC^LTVNS, *If 13&Hl/>XM(:i7f>«lfc, ^stl 
3(DMl/yX&-$;$!>frt:, *?x- K 1 5 IX. MfctV 1 ?^ #4*?=*: 

>h\ GC&£©$FM6 5 #FMlX^-£^ 04 3 (b) Kmb 

X^Z>£?&. 7A-X7^>5 3 Z&mt2>ZL£tflH,&Z>Z.£t>\ % 1 ©frL£ 

Sltt, SISfr, S»V\ m^\Z. 0. 5*mgg (MiMM3GH 
z) tX<D, m<m^\ 3MMR13&, fflfcjDILTfc, «ft»^5 1©, J£S 

UPSET'S < LTtj> IHl/>X«|J^O, 3£g©#t&, fcitfA^Ky^KHSI 

ff^it^K $*>ic, ^3®fa^tt, ^mmmiuxmm^^Lx. m 

2 9 ffiliE#2 000-303502 
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&We t Etching) iDX^ISJ: *J, ££*15 0 

7B#©Safras#&, ««i$icffl»ftx&*?fc3;ii:tfffl#5. 
[0 0 4 8] 

B4 4 (a) , (b) , (c) (d) Ca*LTH5©tt, R I EflnX, X 

tt^7X7X»;f>jr, X(iftf»^Wet Etching, Xte-£©ffi©# 
IOTIT> 3 iZWlsyXl&WlZBf&lst-. ;&DX®£; 013fC^b 

iOIillRl 1Mb!, *fi«13Sfi9*U £ 2 ©flDXffiSfrlU 9 & 

, iuxwifc^i i©-®&, 02 0^1/12 i t3it^§, M®W^*x$l« 

, KlZRWWmiMXmffi. Xtt-t©te©fllJX#©S:&ffiLT\ ±£T©, M®** 
6, HHtlC ffi*jDXLTV^:RJR&5*l/TV*S. X> 04 4 (d) Cj^LTV* 
S©tt. ffi3fe±#»;©"<J1£B*:a*L-C^S. 

iflX1-*#^JCtt, EIU>X^&^fiJtLfeiBS:, i!IX*tSfr*l 1 zm%Lx& 

fSfc. «<»^2K&Rl 3 W»iDXl-5ii:^m*5. 

[0 04 9] 

04 4 £^LT^S©£JllB#tcM1-£^ TIE©®*; 

® 04 4 (a) fca*LTV*5©tt, #£*R13£» R I EfltlX* Xtt-fb^W 



m ¥ 1 1 - 1 4 0 5 5 7 



© 14 4 (b) fC^LT^6<zm, g|l 3 Mllftl 15: 

JUKI 3 £&#LT^3„ 
(D 04 4 (c) iZOkLX^ZOli.. WtWfi&mmiJUX^&Z&MLT, 5 9 

T\ 5 9. 5/*mtf), £T£, g!l'JJ&6£. #H«13&C, mt>m%.?2> 
(DT% *&JtC R I EflUX, Xtt^7Xvi^>^t'©X7f>^# 
^ gOTIT, 5 9. 0 amm<D]$.2Z. IT, *J 

TlUU^il-ri:, — t2Jtf>M#S££-r3 3i:#&V\ XR I E#tJX{CT#§£ 
L £ iUX^ftM £ Bfc£* 6 3 t 7b* ft* S 0 
® 04 4 (d) KBLT^ZWt. m%$®^£LT. USt. wetx-/^ 

[0 0 5 0] 

04 5, X«E4 6JC5*:Lrv^S©tt, filial. Oincht. I$^8 0 
AmO^SC, ««W*inXS*lfcJ!KIMgl 3(D1S5:, *©{C, 04 5 (b) 
fC^UTVN 5 R I EflDX* Xttw e t x*/^->^iDX»CT» 62/im?: 

# l&icLT, 04 5 (c) , &tf04 5 ( d ) {C^LT^5<k?tC, MX 

»S&JU 12:, MlSW*iDX»*. Xfcm®ffl*flnX««$:«e«UT, R I E*U 
X, Xtt-tWfifiOflS^ft&'&xyf-^^iDX&ff^ii:^ ?g£L7c, $fc/tim©£i 
IHK 6 Mm?:, «*»*W*inXS:tf^ii:T*, HfgtflKT, m<M 

\i\ mz.it. IOaiii^O, * a B H Sl 3 S2ttX-rs;ifctfffl#S#JiS:a*;LT 

ft, fi»ffc±tfXgT*tt. tU*«£»R I EinXtt«M-&1* IC, ftffiftWe 
ti^f>^I, Xtt»«W»i()DXS:*J»tt±tf<Z)jDXi:"tSi:. *JM£ l 3 

<M< 0S3**1 4 jimt&g) 7KM13&, ffl«»&9f*SDXS:ftfflLTjPX 
0fe*ifil3fte,H 7*;ft*il, NH 4 HF 2 , XttNFfcif&gMLfc 



3 1 



£BIE#2 000-303502 




ftsp. 1 1- 1 4 0 5 5 7 



, ft^&We t Etching ZfeftVZ. mti&Mfrb&fimfo&LXk. 
ftl^lft&Wet Etching©W*6, b?>*-;b (A) «5ffi**ii: 
lifcV^j^&S. 0 *mfc#fcfcSfc, flS#»fcWet Etchi 

ng&ftfflLTil!X1"Si:, >*-;i/#ai&6©tf , «Wet 

E t c h i n g©fcj&T?&«#*e>-e&5. 
[0 0 5 1] 

04 5 (c) , &tf04 6 (c) (C^LT^S, £ 1 ©jDXjfSkB 1 1, 
1 1" », «£©£M£^MbTig#U |2«ItSftIl 9 », 

X«*£ttJ8U.T*«J:V\, 

6&ep©£l«nc, KM^CT, iDIiftl 1 1, XttH" ©*Ii±K:#£S 

iK xtti i" cttgs-rt, «*»ftw«inxs:fT-5ri:ttffl*av^ fc£ 

U X£©#£^MUT, jfltOUiS&JU 1, Xtt 1 1" ©±®&C, tKS* 1 3 & 
[0 0 5 2] 

04 5, XttH4 6lC^UTV^5©S:iDX©)K#lC, ISRRlC, fTt>fc£i&*g£ 
fr£>Mt6£:. 04 5 (b) &l>\ 04 6 (b) ICt* t T J: 9 IC, R I E 
j&DXtCT, 6 2nmiitSi:, fllC 1 /im#e> 6 fimftfrOtoXMMM. 
Xtti5IH#$&£*S, S©£!il!!ltf$8£*SSBtt, R I EijOX^T&^fi©* 
04 5 (a) IC^LT^S, jf:$^8 0 ^ mT% fiHtf 1 inch© 
3£, 8^ttfcffl»flOX&*Tfc^££lcffl#fc, «</Jn3&*X (MA 
tf, , 0. OUmfi) 7KM1 3 lC-£$tlTV^, «</.h3fc* 



1 1-14 0 5 5 7 



A»e.UmW^ 6 631 t&S^, XttS/U 

. #IRt^7W7^t4oT, *fi«l 3 fcLT©#gfitt#fc<*:S 

o 

mftftoamZ. W«ftIXS:ffoTI»*"t6B»tCT, £ 1 ©*Xffi 

ftIH> XttlT 4:, »2©flDXttSWU 9&ftBl,T»#Lfc r 

&cTffi*T^6;toxmmi 9tcj;y&^£;ri-c mmtiaxzti&ifi&iz* #® 

SOTSBR^T*, m ^0 ^ M^©J:V^^^X5:^T9^i:**ffi*^o flfAtf, 

T«L£, flnXJfS&JU 9 *&%LX. * a B B «13&@4 5 (d), 
6 (d) lCa*LT^5<i:5lC, 6/imrtft«:, #®MfllIX|»t$, XttTOWS 
inX««S:ffifflLTW*SDXLfc*^©, ¥tfflU &tfIf«flSM:, 1/1 0 0& 
^©^©ttHftlCTflllXff ffl** 3. 3©*X^^$:^ffl-r ^> 3 

££J:»h 2inch ($5. 8cm) ©SS©W®*DX$:, 5 a 

mtfK ^©fltlXfctfoTfc, («*4fcfl0 tt, 5^mXl/100^0 

. o 5 Aim^rtoasMoteHrtJcTinxi-sitA^ffl**©-??, ^incs 

&»fc#ttC#S££;iSlS£©SIMT*W:fcv*. ®^^if©^MTO?r 
gfflbt, 3©ftJi£#«-f5©T% «1 3©JSj2fflS#fcftSi, X 

3 3 tfjf£#2 0 0 0 - 3 0 3 5 0 2 



11-1405* 7 



ft, R I EfltmCT, 7KH«1 3 &6 2 /im^if^i, IC, 0. 1/im 
x^®£^ffibTI&£tS©#ft : fe>&^tf;fii:* : feK £2©JKBlCT$8£"r$, >f 

fr&l/imrt^Clf, 7vft2K*B&fc£&ftJB0fctf;S*flSfcWe t Etci 
n gJnX©#S£ttfcgJBUT\ #SS©S#£6fc5SLT*J:V\, 
[0 0 5 3] 

±ffi©W*SDXK:HLT©SlWtt, ^rffiW»iDX«*S:«fllUT©SiW&fTo 

5M4 6lCa*UTH5 <fc 3 fC *fi«l 3 S±©5»; lf>^l/- H 8 ( 
HI 6 (B) fcftfflLTiWMOXU flDX*S&* 1 l&tf 1 1" ©T©® 

SrT©^y tT^^^l/- M 7£ftJ§UT. ±T#fa©MIifre>ffl»fllIX£*T"3 

©t\ *fisi s&inxwMi i^i i" izmfctz^&itLTte. mmm 

fc£iDX*MWU l&tfl 1" ©±K*<£ttT?, j&DXlf 
IIIIWII" &J&J«LT^5, $2©»lttll 9fc{£MLT, 2KH« 
1 3©#M£««LT, 3 &iHX*t«fJU lfttfll" ©±®iCg<£ 

ttT\ HftLTWaMDX^fr^iil^ffi**. 

fses^ z. onmmmmxm^ z &m l x © mmtax zn? tf*iz&mtz>, #ox 

JU l j&tf l l" izmj&bx^&m 6tt&gfcV^fclCfcS. 
[0 0 5 4] 

M 7&m 8©#jttt» 8&if©&jreffi3rrv>s, *HMi 1M1 1 
" &w^»xts, 5vt:>^i/-M ioxfflMi i&tfi i" tm 

^l/-M8tt, X?x-Kl5 F) fc^fcHfiofc^vt^^l/-- h 

18 5:^fflbT, WJgflDX&fr^i:, 04 5£zj*UT^§ i^tC £«fcif©& 
MT'ffl#T^5j&nX*fS&£l 9tt0f£;&IIXS*lS3fcfc<, MxJlL *S« 1 3 
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5 £04 6 fC^LT^S, *BS 1 3 ©fflSj&W:, 04 5 fttf 04 6 Ca*LT V* 
5. 3©flBSflnXS:fT^ 5«;li>^U-H 8tt, fg##lC*£x 

- Kl 5 SftloTV^S^y tT>^ I/- h 1 8 Sr^ELTHStttl^fc* 04 5 
izmLT^ztiuxmshMti 1^LT^5« » 2 ©iDXlf SrA 1 9©#R#, 
&8fcif©&JgT?&£©lC;tfLT, 04 6 (C^LT ^SinX*!^ 1 1" S^J* 
LTHS, »2©;flnX«5&£ 1 9©#ft«U SUft £&JS*til Lfc. 
^ S:MLTv>sri:K:<kSfflSlc«fcy, »X«ft^ l lJktfl l" Z&f&bX^ 

inxaf«f^i9tt, £<ffi»flnxsftfcv*©K:MLT. 04 6ica*LTv>5, 35 

2 ©JllXfltSfr* 1 9 tt, 3©1 SfcHCWStCWBtoXatl-C^*. 

3©**|££, »2 0ilIIiSiAl 9©#Jt#H&:53reffl#T^$#e>T*&*. 
[0 0 5 5] 

04 5&tf04 6tCa*LTV*SiDX#«&ftELT, HIBW*iDX»* 
J£t*S£i:#ffi*S*a©l8JM*2 4 0 2 7 a m£3*lT^* 

# wftiftu 2 9 Mmfi^isisi^&s) &t©, «^*&ri 3 zmfttzm^. 

Hi ©;&DX#®£ LT, 04 5 (b)2fctf04 6 ( b ) IZmbX ^-5 <fc 9 tC, R 

1 EflnXfc^MLT, 04 5 (a) &OT4 6(a) LT «fc 3 C, 8 0 
/*m©^${C, »«ffi«fflnX«!S*lfc, M©JSS©3!fcfi«l 3 6 2 m 
m|&£LT, zfc&Rl 3©J?££l 8 ,tt mOJSS £ UfcSL H 2 ©;&tIX#|££: b 
X. RIEfiUXKX%£btz. MX^MM. R I EflOXlCT 6 2 fi mfifc 
^LfcS^lCtt, *&0. 2 /tim#e> 6 ,«m©j&nX3eKE#36£"tS, ^©^10. 

2 fimfrb 6 ^©JOXSEKJi ^VfSi. Xl*#iBffl«ilIX»«, XJ2-£© 

fi©»*wigiDX«:if©iinx#ss:^fflLT, ««w»nnxicTi»*-rs*\ x 

liftlftftWe t E t c h i n g ©#©£«!§ LTBfc55"t5fc. ?K£$ 1 3 © 

3 5 ffill#2 000-303502 



1 1 - 1 4 0 5 o 7 



[0 0 5 6] 

Reactive Ion Etching (RIE) MX tit. K3c"£, X 
mZ&M&tplZlSWT* JXyntt. »1 0 km^e>»l 0 0 kmOaSlCiD 

<#JtfoitffyifcSinx#©fc©T?, 3&£©^t 

ig±lca3^Ttt. -f^Vffi^M^UfelSiaJCJi, *S«13©*I±T'it ffi 
«<^4-ro*jS?UT. #&Rl 3©^ffi±T*tt, ^a'J-£g (4 9 5 

^ bfc&ffi±T?tt, «<?*v*#ss, -rfcfcfcr^^r^fcfc 

, 7^*, xttr;i/3>^^. xttt&s»^:ffx£:©fl:-s-%. xtt*©fl&©Bfc'ffcft 

(m&T'it ft ©k, xitTkikfci s (Dmw±izmitm r 

I EflDXCT 1 0 jcimg!IBfcLfc»£, 1/10^61/100 (0. l/tm3^6 
l. o * mtt©BI J: #jgj*3*iStf£lc, JBEmHi*re&S, tKH 

«i 3fc*r©m&ttfc#tt#, ssgiciST-rsoT*, ri ESnx&frfcoTinx 
fe^jfeofeft, -€-©«©inx#®2:LT, ffin&nftwmmx, xwffiHe 

t E t c h i n gjfinX©#S&fr;fofcv*i:* *SCfi5fc#tttf J±Hit#& 
tKS^^&iWX-tSr^tttliJfeftv^. 

04 5 (e) M4 6 (e) (C^ LX J: 9 iC, M®^^ 1 
. R I EJOXfcftJB UTBjy#<&©t?&*ltf, fff^StlSfg 

HftTf&Stfiftiffc, tt±tfxg£ LTti^5^<, R I Ej&DXttftM*1*lc w 
e t ^y*y>f(DMX^&l%:mm?2>feo-tfl:\,\ 

R I Ej&IIX©ft|j&tt, 04 5 (b) &tf|2J4 6 (b) KB bX «fc o ft 
, 6 2 /im^tlXT 6 0. 1 # mfr h 1 # mft^Srlll »J JftS^MtiSM© 
#I1X#^ btftffltS^ Xtt, IS 4 5 (d) M4 6 (d) ICfsLT^S 

f ? P ffiSE#2 0 0 0 - 3 0 



11-140557 



ft»Wet E t c h i n g <D#DX#|g£xSK{#ffl-f 6 3 £T% mW,WK 
mmMJl"£&m&*fr^tz. i4 5 (e) M4 6 (e) fC^LT^£MfC 
T, ftfW^We t Etching £^Ml/T\ £4*i©SP#£:, *^lft&C|&£ 
LT TKH^l 3 <Dm2f)\ 1 0 Mmft^© linchXlinch, X 

(i2inchX2inch tf>*j£#t Xtt£f^©> *h^« 1 3 ©ffijg£#fi&C 

^<fIt§ii:M5i^^ RiEinx*:, ioiiMi l^i r £ 
^ flit©, WMX^^^-prhtcism^-efe^o 

±IB©*DX5:prigi: LX^ZOit, 04 5 (b) SOT 4 6 (b) {C^LT^ 
Hi £>;&!JX#^ LT\ R I E#tJXtCT> 7kH«13(Z\ JfE$#8 0 
^mCD^S:, g32&CM£-9J, 3 £ & < , 6 2 # mil »j Ifco T, ^ 

3§2<Z>#DX#$£: IT, 04 5 (d) W04 6 (d) iZBLX^Z 
, IliMUMll" 5:fffltT, R I E^XCTfg^Lfc, RIE»I 
<DX&X°$>Z>> ADX^^M 6 2 /tmggij^ofc^, iftO. 2/timfr 

£6/ttm) (fc£U RIEiDXtCTli, S£/uil\ &£UfcV^ ft 

2, 05 3&tfH5 4£a*UTV*£|HIl/:/>C7&ft, XSP1 ano-Conve 
x|M, C o n c a v o -C o n n v e xSM, XSBi-ConvexS 

[0 0 5 7] 

04 4, 04 5&tf04 6{C^bTV\£, ADXffiSj* 1 1 It&RLT* 
ft. X«lHIl/>X^ft»^L£7KMl 3©, X & H 1/ > X7£ft £ 

^f&LfcMfc^&LT, XttHl^X^ft&^J&Lfe, 1 3 © 

3 7 ffiSE# 2000-303502 
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®**e>, mmzwmtox-t&t. flit, x&misyx&wtmf&Lt^ tkh 

£ z: £ T*tMI« l 3 \z, XttKI b>X^£^Lfc-®&, 

gp#<z>, *^x^f-^S5W^I**ML^v^ 0 

Bg#DX#ffi3fc3©-?:\ MiDXT-feS, ^v^DX;^ ^U^i/>^*DX 
WlSiDXlrLTt)^ X&IH U>X^gP#tf\ *PXTf 

® itJXffiSj^l 1 fflWMXT'fe'J^^^, 

© fltJX*f#j|U 1 ZfeMtZZtT*. RIEftJX, xy^> 

[0 0 5 8] 

04 7 (C^LT^£©&, 7KH«1 3 RIEflHX, ^5X7, X 

bfe, *H«1 3?:, 01 3tC^LTV^ inXffilftJU 1 £^fl§-r&^£&< 



#¥1 1-14 0 5 5 7 



ft, 147 (c) lCa*LT^6©tt, ffl*±# »J © \N£0©-#lT-&3o X, 
l^®$:IHIl/>X^lC^Lfc*H e B«l 3 **x- K 1 5 fcjlfiofc* 9vfcT 

Jgffi^fcfrttT, SI^IHIl/>XM5:lMil 3 5:, Pflf9F«ftIXlSlfi% 
fMlTfliDIt^L 04 7 (a) tC^UT^ST&tt®, * a B a«13 0M 
&, 04 7 (c) K*LT^5?#R©, 1 3 ©^fKtCffi«flDXfefrfc3 £ 

[0 0 5 9] 

^ 04 8fC*LT^6©&, HUnc, *J&«1 3 £3S#tS*£\ 2. 0>f>^ 

?X7N-©, 13©SS±tC, 7^^>^U7XnMU ft^flSfc 

XttH1S*«IHIl/>X^©7Kfi«l 3 *©$£, 
3&TOLT, *fi«13«:. E#^©£ i^ftlUCT^ffl-fSfr, Xttjft© 
TBftlC *SS13S, «»Tj&nXLT&B*5ttJK«:a*UT^5. 

ft, 04 8 (a) atf (b) lCa*LT^$©tt» A©flMKT?&S#, Hl$±tt 
4 fcOTBftKTft/S 
[0 0 6 0] 

04 4, 04 5&t>*04 6 ICTSi^LT^SiDX^att. -<H"f oOjDX^iSS 
# ^^©M^ToTV^tftlil't), ^BRlCtt, 04 8lC;*l,-CV^«j;?lC, 

2. 0>f >f-^XA-©^B±IC, U^h*i*LTT7*>ytT, 
1 3 ICVX^ SrfrttT, ^©^, ft#W&We t E t c h i ngih'iDi'vf 

XteZVWKD&ftZLf^ «13I, &Wt2>z£tfiO,$:2>. 

1, XttWXTO^ll", XttH4 9tC*LT^3, £ 3 ©DDXffi #A 6 1 

&jai-£*\ xtt*©te©?g#&Lfc, itJXjfSfr^&teELT, iax-rs^ x 
ttflnxffiSfrJl i i, yntnaxm^i i" 5:^fflt§^i:ft<, fi8C 02 o 

3 9 2 000-303502 
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^We t xy^>yjnXfc£©xyf->^fltIX&fTofctfe, *ifl 3 &, 
[0 0 6 1] 

04 8 (a) . (b) , (c) (d) K^LTV^S* 3 lffi 

fo, X»»10 0fi, X(iH, 0 0 0fi©IHIl/>yCj§MK&?&J*UT^S2>r 
>^©SM (wafer) &flWgflDX*<& t 04 9 (a) (d) K 

^ Sl/T^SJ:^, fH 3 ©inxfiflft H= 6 1 £, -f >y v V . MM. & Xtt^ 
©ffc©:£:M* Xtt*©fffi©3lt#«:£J§LX, 13 ©flUXlfSm 6 1 &»f^UT, 
i3 0MM6 l©2lfi!»&6 2 IC, 7fcH«l 3 04 9 (c) fttf (e 
) fC^LT^Si:-5lC, 2H»#6 2 1C, *Ifil 3 &»ALfcft, H'2 0 
LT^6, ^r J 7'J73 7^ tiMLT, *B« 1 3 fc, iSMMifr££-£T 
, IiTOfMX£fi : e>;&nXXg£LT*;«fcV^ 

$K 04 9 IC^LTV^SOttifi-fo©, 3©WS9iDXi:WaWDXS: 

#MUfcflnx#«co^T©»ii!£UTv**tf*i£*u misyx&tk*. Rio 
fl*>e»»ioofi, ooowitv^, *s« i 3 ©ffiggsnx* 

, Wftfl&X*;, B4 9lCa*UTV*S»-£©, 3©Wlff*XfcWWinXS: 
# 0ffflLfcitJX#ai:£<li&T?S>S. 

T^sara^WBinxicw:, t.^x- k i 5 ?:i{ioT^577 vyy-ru- h 1 

8 £ftJ8UTflFeflOX&fTfcv\ IHl/>X^£MLT^&M©M;&nxtt 
, & 3ttt»«fc£©&M*©5y£>y:7l/- M 7&ft/lLT* »Ji:l 
T»> ffi</J>av\ ^-f^^e^K, GC, XttStffc-fc U ?A&£©WM£M 
UTWSSnX&frfc^il* *Stl3^ f3(DMII6 1©M^6 2 
iC#A "tSifcT?, *il«13L jg3©aDX»l&A6 

&oT^#t5, ^LfeTKSSl 3 £3§3©#DX*fi$m6 1 &, 02O(C^L 
TV^^'J7 3 7 fefffllt, *b^«1 3 il£#LT^S^3©;&DXjfS&£6 
IS, jEMaS*S"feS3i:7?*S«l 3©^MCfiILT^5, Mfc£©&M 

4 0 aiT# 2 0 0 0 - 3 0 3 5 0 2 
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T?ffi*xv>s, £ 3 ©flnxttsfr* 6 1 # , tks«i 3£3£m*h-*££ 

£«fc»J, & Xtt»«fc£©&JST?ffl#T^5, TSP©7'yt>^l/-h 1 7 
©¥*m ffiWR&S^ <HiELTlt«)TV^©-e, tMMRI 3©ffl#&#U© 

-effi&T^S, »3©fltIXJlM&*6 1 S:fcEt5 3i:lCJ:y££ft*. 

7<Z)MfCS:. & 8Sfc£©&M?ffi#TV*$, 9y tT>^U- h l 7S:ffiM 
i$^£ffl£flnx#ffl#fcv^frfc LT, ±$©5y 

7^1 8&gfflLtlMl^^9t, 9/1 0JgiLh©JSS#» *?a:-K 

1 5 &WoT^S±»©5 v t°>^-^i/- h 1 8 ©iBeitftfWftflnxsti*^*: 
tc &*©■£, 04 9 (b) KXmbX^Z <fce»tc, |HIl/>X^&LTV^*S 
«13®, I3U>>C^©M (7 5vMfi) £ttjW*inX3*iS#a&K:, * 

^ ?>IC. m 3 ©ADXlf © ^ 6 l©^£h. |!31/>X^S:Lfe*fiSl 3©ie 

# Snft<tti, &3©#nxffi®£6 l©fta$K:#ALTV*S*ll*l 3tt, 

ilLT, 1 5 ^m|Sf«0J|[StS-e©88S*7?ttW*iinXStl<6, MxJ*. EH/> 
yCJ#K©*IMSl 3©J£S#, 8 0 it mOJSS-e&tlli, 80^m-l 5/i 
m=6 5 #m&©jy££T*te. *3 ©JnXffiJftA 6 1 fc*S«l 3©^$^HtD 
T'fc, jjciMRl 3£tf££3#6 5 a mffii: ■£©£<* Cffi»iDX £?f&e> 3. 

[0 0 6 2] 

04 9 (c) IC^LT^S, «13©M*\ E^©^^T% £©H£7£ 
ft®, tKUSI 3 &#ALTV*S, *XOTft6 lfc, E9fl^©^iafflJ^ 6 2 
&7gJ*UT^S, flIJXffilfcJU 1 ^fffllt, WMX£*Te>&e>#\ HI 4 9 ( 
e) Ka*LT^$, *,V^ft©£ISSS#6 2£J£#LTV^ 

4 1 fflSM#2 000-303502 
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§. 

[0 0 6 3] 

MS OlZrtLX\<^(Dlt. 7KM13©K±(C, 0. 5mm^?:| 

j&LfcTKH^l 3T-tf}SfcT^-g>T7^«6 3, Xtt5$X(W>^r>^-t 

ftffllt, 0. 5 mm©^IMlfe-7X^i6 3 7RJI4£ 1 3CDE±KgV\ 
T, ?KbH£1 3 £>±©2;|pj7!)^ RIE (Reactive Ion Etch 
i ng) ^X£frV\ mZtfl 5 # m(D|HI 1 3{C^LT 

faiSt <Z)»';iC 7^?«6 3 SrV^^r>y©^t> 

'JMIT, ^113 1;, 1 5 tLmfrh2 5 mJ«±©!HI > X7£ft 

•t&frh^ot. *^«i3fc, 1 5 # 2 5 # mj^JLt®, misyxmwfr 

V\ 1 # mffj^©^(C, tKbhSI 3 fC 1 5 /* mft^<Z)H 

fc&V^T\ VX^6 3K7t, #9*.tf, 0. 5mm0A5:Mb^ 

6 3lgfflLT, TK^l 3lCVX?£frttT, R I EitJXfcfi 1 RI 

ESDXSrftMLT, 7KH8! 1 3 tc. 1 5 n mJ^±(Z)IH Isy XBftZj&J&t 

Ht3R#T*fe65^Tfffl3f5TV^S, Tfc&ffil 3 &R I EflOX-fSli 

£<ZX V**«6 3fcUT£^fcJlt*re&S. fjfifc&btf, XttSU^^ 
7^^i6 3 1 3 ©3i®±lC, RIE 

iDXlCTffifflt«7y^^K:J:y^jS¥S*lT. ^Xv^tftofe, 

*IMgl3©, ^©ffiVNflnXtf^nrtBfcfcS©"?, 

^f63tbt, XteH^Sr^fflLT, TKIMS 1 3 ©, V^^«63tl 
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*T, 1 3 _btc:fd-* bT-ffc^-r -6 J: "2» mMt>mz.z><DT\ AM 

[0 0 6 4] 

IH 5 i;&tf0 5 2{C^LT^5©«, *M13&, U^XJBft, X 

ttSSiBtfi!rl/:/;CJ&#lC, RIEiDX, ^9^7i*;f>^ Xtt*0«I©, ft 

aw* #ix#a c t us £ u t , © -am ns. z&vt-z&tir&fr 

, UK* RIEJDX. ^7Xvi«yf ft?WWeti«yf>y# 

xyf-^jnii:, ffitBBffifinxtitfc xi±jmw«inx««&0fMLT 

, B!iyi5i:UTV^5fi|S#3:0a*UT^5. 

4 3 ffil£#2 000-303502 
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mX.tfWtim*fa±2-&&Z.t.tfl&*&. RIEflDX, XM6Weti«; 

i 3©anx#®i:LTtt, Tffi©<fc3fci&x#gi: utiK 

gp^-^r. Reactive Ion Etching (R IE) lBXZ.fi ot, 
M»e>, ffi&am, XttfflfcftoKiiRg/M^fcft, R I Eflnxic <fcoT21!£Ufc#lJ 

XlEKSS^I-SfeftJC, ««ftfcffl»ilIX&ftJg1-$*\ Xtiftffi^We 
t Etchingftl^ot, R I EMXiZ£-oZ%%.LfzMX&'KMZ 

Rfc^tscmicfcy, la**, Minffli^, 1 

/* mOT©^f £ tcinxi-5 z nm&z. 

[0 0 6 5] 

££{C, S5 2 (a) lZmLZ^2>£t)&&mz. Bf 1 fc3*l/THS, ffigffi&X 
#®£«/8LTflDXLfc«, 09* tf, . 052 (b) , (c) , (d) (e 
) iZmLX^ZZolZ. WM#*Sk R I EMX(DtiUX^&ZmmLT. M*P. $4 
mzXBbX^&B^s R I EiDXlCTRfcic-raz tKJ; 05 2 (a) (C 

<^<T, flf£©ifc^ Bi-ConvexSML 0 5 2 (a) IC^UT^ 
6Tf-&©^T<&6, «S»^5 1©JfS^7 4, bfimX\ $*5 2©W#©£ 
£#24. 5 /imf, I6i&&#©-#J5^£35©£$#2 6. 5aih(!)MJ 
, HI 5 2 (f) lCa*LT^&<fce>£, ##»#5 1 ©ff<*#5 0. 5 fimX. B 
5 2©as#©£3#0. 5 #mT\ J§ifrgP#©-#JP^£z:5©JP£#l. 5 /tt 

ft, f©t©»Iffi:bt, R I EjtoXlC<fcoT5&£Lfc;&nX&R«£, $1 

^ ,/| ^-JfX/f£ 9 Q_ Q p. Q 



4#¥ l 1 - 1 4 0 5 5 7 



W*ll»I^fflLTISt^\ Xttfl^W&We t Etching* 
[0 0 6 6] 

05 3M5 4 £a*UTV*S0tt, ^ 1 ©jDX^Si: LT, 053 (a) , X 
£054 (a) Ka*l,TV*6#&Kl 3 IC, v**>^LT&JIttR&?gfi!il/T 

LfcSL ^2ffiilf|$i: It, 01 (a) {C^LT^S, ««WJ»»X#S«: 

X«M®^£!iL/>X»^T% Ufrfc, •B^JC^LTHSJ^IC, 5 1 

$e>lC 05 4 (c) KasLT^S, Bi-ConvexSMC, WBUflDI 
fc, MDI&§fflbTWlbfet, 05 4 (c) lCa*LTV*SB i -Co n v 
exl»g»f>, 9. 2 5 yttm-ToR I EiDXtCT, ¥HH®#e> 

?y>f MXiZT. ft®jeftizMfr*&£* 05 4 (d) ©^ X&05 4 
# (<T ) ©7£ft©, §<ii<T, ilfSOB i - C o n v e x«ffl* a M 

§f,C, RIEflUXfCT, Bi-ConvexSMS. ffl&JgftlCfi/hLfc 
ft®, B i - Co n v e xSit^fiffiliMi^H®, ffttttt&ffiffftlX 
fl^MU, Bi-ConvexSltS»?>. ffift6nX£fffce> *\ 
Xtt-fb^WfcWe t E t c h i n gfciffcflDI^SlCT, R I E MXiZ J: *Jn 

ft, 05 3&tf05 4 &C^LTV>£#nX#^©Mtt> fiH#2. 0mm©* 
B B a|l 3 IZM L T (DmW * ft ^t~Vft>£*J* ^(DUaXit, filial" inch 
XI" inch, X»2" inchX2" inch©M« X&3*l^©*i§ 

4 5 ffilE#2 000-303502 

ill 
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[0 0 6 7] 

12 5 5 (a) M5 6 (a) KasLT ^$©tt, SIIIMIS^ISL 
T, J?S««8 tt&tf 1 i n c h©£|§L J ^©, Mi^lI^IICll 

05 5 (b) &t>*0 5 6(b) lC*LT^S©tt, 0 5 5 (a) 0 5 6 ( 
a) IC^LTV^S, J£S#8 0/im©3!MMRl 3©J5S&, R I E#tJX©#[JX# 

05 5 (c) {C^UT^5©«> R I EflHX©fltlX^SS:ftJflU-C, 

#8 0/im*ofe*lfil 3©^$£, jPStf 1 2 a m©J?£{C#0X Lifc#filR 

13^ R I E;»X£*?fcofc#ffl®**e>;£tt, 7y<ffc*JMt NH 4 HF 2 , 

X«HF*i:^tffllfc, ftfteftWet Etching^ot, RIE 

*XlCT#g£bfc#nX^fCS (#£«©»#) 1. 5^m^U, 

10. ICS^I i n c h©*fi«l 3 S:iPXLTV^6^«IS:^LTV^ 

So 

05 6 (c) Ca*UTV*S©tt, R I Ejnx©JOX#S€:«MLT, *t$J, 
S#80 <nnftofe*fi«l 3©J?$&, 1 2 ^ m©JPSlCjDXUfe*M 1 3 
7*;ft**l, NH 4 HF 2 , XtiH F fc if©^*fc AtlT, R I E#UX 
&ff«;ofc^r«fffi**e> 1 - 5^ mi:, R I EJnX£fffcfc«:V\ #i!®fr<bl. 
5 /im©, fHWlBfrS) h-^;bT'3 /*m£, ft^#J&We t Etching*: 
fTfcoTRfcicfSiilJCJ:^ R I EJnXiCT#l4Lfc*nX^K*$:. 1. 5 a 
mfifci-rSifcCfcy, fi^fcLT, f$^9MmT% Clinch©*! 
«1 3 fcflllXLT^SftMlfc^LT^S. 
[0 0 6 8] 

0 5 5&t>*0 5 6JC^LTVN§ i^lC, 3*0, g$#8 0(tmfet)fe* E H BSl 
3©J1E£S:. R I EDDX©DDX#a&ftfflLT6 8 AtmggyarfcLT, *H« 1 
3©J?$£ 1 2 /imtt^t, R I EfltlXIC J: 7^1^ Xtt***©, -f 

cfc'J. 0. 2/im*M. 0 ^mft*7f©a?S©fi|J^*T?©ffS©, 3 
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Tffi&T^5, JP$#8 0 Am©*Si 1 3 EI 5 5 IZ^LX <£ 5 IC, R 
I EflDI&*?&oT6 8 # mg!l 'Jii: IT, JSSSrl 2 n mt 1 3© 

, R I Ej&tJXSrfT&oTctfMffifre), Xtt0 5 6lCa*UTV*5J:3lC, RIEflU 

, 7?flS*SSKfc£©&?£*CA;ri"t, ft$fi&We t Et c i ng&frfc? 
^ *\ Xtift^WftE t c h i ngjg«S:if©^JSK:LT, £fC 
WiWet Etching^ot, R I EflnXlCTf8£Lfc, 

fcLTl. ^MXttfifllffii^lSlStSZfclf, 7KHr* 

1. 2 mm, Xtt2. Omm0« XttfcT&ttlC&WrLT, IMII^t 
fflLfeflFMX, XttAl/;i/9F»flnXfc£t:£MLTfc«fc^U 05 5&OT5 
6\ZmLf~&OlZ. 7vit7kmm. NH 4 HF 2 , X»H F& £©£## 7K 
# Ml 3 ££Ml^CA*lS^U:J:S, fl^lft&We t EtchingCiDI 
#&£&ffiLT, R I E2raxCT#8£L£;&nX^fCM£l&£LT*<fcv^ 
[0 0 6 9] 

057, 058, 05 9&tfg|6 0 lCa*UTV*S©WU £1% S§ 1 tC, 057 
lCa*LT^S©MU iS&#2. 8 9 mm©, RS^tt*, jfS*«2 9. 5 # mt 

) tfc, ¥«ffl*a H H Sl3 0«g[ (5 6. 5 9 5MHz) ©#tt£H£L 
£H$!0£^LT^5„ 

jg2lC, 0 5 8 {C^LT^5©te, R I Ej&UXMl^S&teJS It, 05 7 
fC^LTV^, zK£«l 3 ©/t$j®fre>, 12. 1 3 /t m UT, 1 

3©JSS#, 17. 3 6^mi:^ofe, 1 3 ( 9 6 . 1 5 9 9M 

4 7 tfifiEWf 2000-303502 
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J&3K, 0 5 9fC^LT^3©&, R I EjDX©HDX#®&MLTiOXtfc 
> 3©£®±£3g£Lfc, KJtS&MX^fCJI (I^SOS^) &Gfc* 

-TSglftlCT, 05 8tCa*UTV*S#SMSl 3©, R I E#0X£^&o £JHflIIJ 

, i: lt, r i Emx(Dmx^mizxm^.bt~. *xxr» 

id, 0. 1 2 /im&Rfc^LT, 3©J£3#, 17. 2 4 /imi:!5; 0 fct 

©, 7KM1 3 ©MM (96. 8547 MHz) ©#tt&8H£Lfc£WBI&W 

&4£, @6 0&C^LT^-5©tt, Ef 5 9 SC^LT^S, *fi«13©J£S# 
,17. 2 4 yam©, *IS13®. JOXgRMfc* J: y-SfcBfc*-*-* Ittfc 
T, 05 9lCa*LTH5*fi«l 3 £, flfHMRIfcUTW:, #3©»-&i:H 

£<, IMb-feU tfA&ftMLT, 4. 9 6 /t m©J?$ LT, 

13 0*S^, 12. 2 6 #m£&o£:&©, #J§« 1 3 ©MM ( 1 3 6 . 1 

1.49MHz) (DmazmfeLfrgmmx'&Zo 

[0 0 7 0] 

M©MM?:^LTV^ 0 

I2C, 05 8lCjSLTH*©BU , R I E J0X©*0X#© &&J§ L T, EI 5 
7^C^L/TV^-2>, j£3#2 9. 5 # m©7KS^ 1 3 £, 12. 13Mm^ib 

©#fi$W?£UT©»SHK»&*LT^S. 

H3&C, 0 5 9&C^LT^£©&, EI 5 8 JC^LTV^, R I EiDX©i(iIX# 
m&^MbT, 12. 13#m«:iiLfcfttO*ISl3(lD, R I E*XS:ff 
^ofc*®±^5>, TOMilLT, M-feU ^A£$!MLT, 0. 12^m?:i 
«65i:IIJllI?S^Ml/T, #M 1 3 ©flfjgflnxfcfrfco MM 
&«!l£Lfc3liRIB"e&S, 0 5 6}c^LT^£l§-£©M^£teM& l J, 05 9ic 



11-140557 



164 0 6 0{C^LT^£©tj:, 05 9 fca*LTV*5*IMRl 3 US, 
Mi:bt, MittV RlE|iiil^ofc«ffi±^e), jp: 

SilLT, 4. 9 6 0m£«*ttfcffi»2ttX#a£&BLT, R I EiDX©;&[IX 
KT»£Lfc, flUX^fCJffcl&iLfc, 3 ©fl«»&«l)£LiMS8l90T 

06 OlC^LT^6MM©»t0£:> 05 9 tC^LT^SM»»©« 
5£0£ifrKt££, 05 9£j3*l/TV*S!lg»tf, 0 6 0 KasUTV**, MM 

©M^s^^MMLTVNS^h^So ±8a©*g**^e>, RIE*aX©ADX#© 

[0 0 7 1] 

±IB©^ i: ^ b WWrf 5 3 £ # ffi#£ ©tt, HMW«»xa« SrffiM Itli 
ftllt 05 5tC5%LTV^*fi«l 3©$lil ttf e>L< v &^MM©M 
i£R£, ISISLT^S, 13©, MM£fl&#>3 fc&lc, 

1 3©^$^^<1-^@^JCT> RI EflDX©inX#«&ftJ§LT, *fi*13 
S:*<1-Si:, RI EflDXtCfc*, #[JX^K« (7kH« 1 3 ©&ffi±#, H< - 
»##fiJt©K*:fcoT, 531, XttS/y3>0^1 Xtt2/U3>©Kft» 

, xtt-f©ffi©iftft«, xtt^©^©^^^) #h§£lt, wm^tLx 

fc, R I EJlIXK:j:oT38£Lfc, 0. 0 mfi^0iDX|EM 

*m ««»«:W*iDX©jDX#aS:ftMUT, ft*** 3 £T\ Um. * 
tf*>L<&v\ Mtft»©«SS:»lBt5*aiB»^i:J9:5z:i:*^BLfe. 31© 

ziKctu, ri Eflnx©jnx#s©fcj&&jit^, ««»«iW*inx#i8, x, 

tt^lft&Wet E t c h i n g fc&ffi LTtj, RIEjDX©iDX#a 

C^&i^tttffl**^ ffc^ftfcWe t E t ch i n gflUX©j&HX#& 

4 9 ffl£E#2 0 0 0 -3 0 
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et Etchingjll, XttR I EflDI (tKSM&C£/§-f$) £VO, flOX 

$U *£8cl 3©*ffi±lC, MAtf, CF 4 X»C 2 F 6 ££©7yjR*©>f 
g (Si0 2 ) ©0 2 (MtDI) fcftSfiJS&jg^LT, #H (SiO £ ) 

ist (o 2 ) aim (si) >r#>-ffcfl(fii#i*<» $e>}c, jS^tcia 

■tfmm (OXtt0 2 ) ^lot, 7»;*>f*>«[?i:»* (OXte0 2 ) 
MffifcfiClLT, 7v3Rffc£ft, Xtt7?lMfrft4fe#, tKH« 1 3 ©*M±lcffi 
*T, *i«13 0«ffi±J:U, ®EH (OXtt0 2 ) ffffttf iBf 3: h IC J: »J, * 
fi«13 0*ffi±lC, 0. 2 a mffifr&SSUmffi©. ffi<fgV^ ^ffllfc^t 
S i O 2 ©ft-£#, 7«yl^ S i O 2 0fb£4&, 'XttS/'J 3 

, XttS/U n>©#MJI (Si) , Xtti/Ua^©ift«©R#ffi*«, X-f:* 

• tC*»J, ZfcJMSl 3WmMLXE& (S i 0 2 ) 

X, 3©^S±iCffi*-5i/Un> (Si) ©TOU, XttS"J3>® 

#£&©!& xttsu (sio 2 ), x&*©fs©, iftfe<5i (itn:s»») 

©/T£tt, >f »km©*£fc, »10km©»^, 3R 1 0 

OkmCi^i:, »1, OOOkmOl^tt'H #S« 1 3 ©&B±lCffl3fcS 

[0 0 7 2] 

06 l&tf0 6 2}C^LT^3©te> Hl/>X^^{C, ftfWOTet Et 
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chingiDI, XttfcttcftfcilJX, Xtt-£©fl&©itIX#©lCT, Wl/yX&ft 
fC^DXLfc, J?$^8 0/imt, lHIb>X^^ffl^$^6 0 ^mT% fiitfl i 
nchWfflftWSint |W!l^£©, £3 #8 0 <tmt 1 

1 n c h£(±ffl, Xtt&Mtfu Xtt*©fi©3S#*l?ffl*TV^ ^4©#D 
IiM6 6 0±C, ftfl§fc£©«£&£«fflUTWy-&fc-frfcft, 016, H 

2 Ofttf0 2 lCa*LT^5, M®W0*tIXil« (5^1) MIT, ±T 
«D7*;lf>^U- M 7Rtf 1 8S«ffllt, fflMSa&X&fTfc^ XttH6 

3 izmLx^^^-Diz, ±<mvm^(D, iai/>x^tciiDXLfc*s*i 3© 

h l 7£tf l 8 £«;§LTffiJg;filJXt3£, H^fct^M^ IHD7Kil&© 

ra> me 2so'@6 3{c^utva§, M^*jtf>gp#&, wi/yxf&ftzm&i, 

# S^LTV>S^ ®I§&£©$*#JJf 5 9 SraAL/TTKftSl SlC^bfe, C3 

tkssi 3K.m&,LT^&s w\syxj&ft<D$mz* tkh^i 3 amicus y 

frfttT^S©T*, Hl/>X^M©#ftfr6©£#tfffi5fc^©T\ #</J>3 
^WfiJBE^JT?*, 06 1 (d) £a%LT^S«fc}fc, Piano-Convex 
XliCon cavo-Conve x Settle BHft&HX* § » 

[0 0 7 3] 

06 4 £a*LT^£©tt, zfeffi, ^1*7^, il, Xli*©ffi©3l**"Cffl# 

5 1 ffiSE4#2 000-303502 
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T^S«J&#©, ft6 4£7£/&L£, ^4 ©HDXffl^ 6 6©±JC, tfcflgfcif© 

6£Jg&LTH*3*6 4©rt«$K, Kft-fe U ?A&£©W0M6 5#7t6 4©ft 
gptc. ±T©9ytr>y^l/- h 1 1~BlX$1 8 ©Wliffi* KlJ: *j, B3£&#>£>*b 
T, ±T©7»;^>^1/ - M7^1 8©«F»E#fc, fflg#J6 5 #3*6 4 

©wautcBiuiiA&tiftiiitcis, 5t6 a mw^Bi3\tmm^mt^^>^ 

%\Z. jjc&jgl 3©fiS&a$#©JS3&, 1. Ojtmfr&O. l.#m#T©* 1SI8 

ft, 0 6 4©0tfUCT, e>-f <M<^o-0>&3P#*>\ I1M6 5^|CM 
&ftT, HI 6 4 (b) ©±T*»&©fcl=PlCTaVfJ:3lCWfi!, X&iMitlXEE^J 

136 1 (d) IC^bTV^.}:?^ Plano-Convexllt, XliCo 
ncavo— Convex £ & & „ 

[0 0 7 4] 

i 3iciHii/>xjgttS:?&j*UTv*$*®i:* »W£T-»±T©^y tf^Vl'- 
hl 7M1 8©W«ffi*^ £<H&5tf2lf;:, ;&mcJ:U#l&£2>\ 09*.tf 
, 0*{C^1-^#©^^> 3©*®£1 /itmB!|y»6®lC^bT, GUI' 

>XflMK&?BfiJtl/T^53iIiWu 1 0^©1 0 jec. m&©#J-£lCTlI »J«l* 3. £: ic 
[HJl/>X^£^J&LT^£3iffii;:, ||I4 ©flIJXTOJI 6 6 Srfti} >J tf 
tttinXLfcttfUi, lHIU>XJtMK&7&J*LT^S&iB#, £< &<&£©"£, 
i4 0j|IIillI6 6?:^«LT, EI l/>XM5:ML/T^S, *&« 1 3 © 

07 1 *^e>07 8 tCTMbTVN-g) cfcotC iBi&fflS#©l£&& — W*. 

> . • F ? H- ! ,fiF$£ 2000 — 3 0 3 502 

'fib i&& 1 uMite 
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#£^J*LTV*S*ffi£OT©W»EE;fr©Mtt/hS<fcS. 
[0 0 7 5] 

065, 066, 067, 06 8, 0 6 9 &tf0 7 0 ^ LX H£©tt, 06 
lC^bT^6*I«13i:MCM(!!), g^ ; 8 0/tmt, EI l/>yCJB#©«S 
S#6 0/tmt. £&#2. OmmOMffli^^ fil^l i n c h(D#f 

, X^©ftfi©lit#Tm*T^£, fl l ©ftiXffiilWU l^i l 
^ » 2 ©inxfUft* l 9^«Mlt^bfci!illlWl 1©±K, EH/>Xj&# 

s^bfcinxigs, asi©inx*M&ju i' ©n±fc, -£©££©# 

tUCT*tt X, @6 6M6 8Ka*LT^6 £ 9 £ 

, ftfll, Xli^i h'OA g a r o s e & ^©|fffl^M L 

X, £ 1 ©jBXJlM&a 1 lfttFll* ©E±fC E3l/>X^S:^fiJJLfc*fi* 

©5*;^^U-M 7&t>*l 8ttf*LT^6) 01 6Ea%LT^6, 
9F*jDX»«€:ftfflL/T, ±Wytf>^U- h 1 7&I>*1 8 fc^ELT, 
>^•ffittIHIl/>X^5:^LTV^§*Ml 3©«ffi$:W^inXb, %>^-;fr© 

/tw&, »i©inx*li&*i i' ©M«rW**nx-rsii:i?, E3i/> 

*<, /j^^ns*^, *pg©s«*-p, w»inx-rsifc^ffi*s. 

ft, 06 6&tf06 8 K^LT^S, M^ l J©§P#tt, EI U > XEMK £7&J* U 
[0 0 7 6] 

06 5&IK06 6lC^LT^5©tt, 1 Mt*o©;&tmc|I§LT©M£: LT^ 
Sttfti?*;, 06 7, 06 8, 06 9M07 0£^UT^6©&, fiS^l i 
n c h©^^©l£fi©^^:ftfflUfe»■^©^DX^CML/T©Si9!S:bTV^S. 

ft, 1 i n c hCMWS^SMlfei^iCH 0cfnc^LT^5, 

5 3 2000-303502 
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#6 1/imT?, W.&#2. OmmfflMt, iSSfrffi#©J?3 # 1 0 /t mfrfe 0 
. 5 Mmfia ^fiJgtt^^ ltjt©l i n chO«fi^e>, #&5 6ffl©*fi8l 
Sfr^tfffl**©-??, Sffi©il^tf*£<fe*Uifc'&K£* ifi^y©K5S3^h 

[0 0 7 7] 

EI 6 7, 0 6 8, 0 6 9&OT7 0 #H&-5*Bii * SI 2 ©#DX*f Sfrft 1 9 
©KSfc, ^2©iDX*Mft^l 9©tfS*^«H"effi*TV^©^ Xtt«3t#5 

*fc£©tmK:Tffl#Tv*<&©j&\ Xfctt£fi#5:*fc£©MftK:Tffl#Tv*5© 

06 9&tfH7 0lCa%UT^5©tt, H l/>XM?:Mbfc* H B H i 1 3 ©, EJ 
l/yXf&ft*J&&LizWm£.* H 2 ©fltlXlf Sfrftl 9&HHNCW«fln:nLT^* 
#II£^LT^S©}C*fLT, 06 7Stf@6 8 {C^LT^£©&, Bls>XB 
ft&7&#Ufc*SSl 3©«SJ:y%, 2 ©iDXlf M 1 9©&3&<£<-rs 

3©«ffifc, & 1 ©flDXffiSm 1 laJEIi&Wafc&DXLT^Stt 

ft, 06 9 IC^LT^S, £S2 ©iDXffl*^ 1 9 IH Dttg©:53S& 

*f?ffi*TV^ 8^#5:*&ftJSl/Tffl#TV*5©lC>tfLT, 07OC^LT 
V^, If! 2 ©flPXffif&PU 9 &> fi«fcif©&llT'ffl*T^S;ii:K:J:5» 
j&&^LT^S..®H&«/§**f«J&tt» 1 3 ©a&#*ng£fcoT 

X. 0 6 7, 0 6 8, H6 9&IX0 7O©, 0* (b) IC^ LT J; o IC, 
R I E ADXfCT 1 8 Am«ibfet, &»J©1 #m£, EI* (d) Ka*LT^ 
SJ:?^ 8M»fcffi»&nxS:tffcS*J*fcUT%,J:v\ 0* (c) ^c^tTv^ 
«&&TOiiJX£ttT\ 1 9 Am©£«WlgJnXLTtj<fc^©tt 

X, 06 4{CTS&$L££IWIDJ:e>iC, 0 6 5, 0 6 9 &t>*0 7 0 ©0*, ? 

U-M7W1 8©W»ffi*i:i^asE*^*^l»lc:>S:Sj:e»lc, $ l ©ADX 
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fiMl lRXfl 1' £3*6 4 &?gj£LT^5, % 1 ©#DX*IM 1 1 fttf 1 1 

JBtt&JBfiJfcLTHS, [H]U>X^©l*lg|HCflH§M6 5#BID&tf>e>ftS£i:T* 

1. 0/imfre>0. 1 itim£*T©> =SR*t?f*< LTt), 3 
ML&V^HSr^LTV^. X. MSl 3 0M^'J©^tlttt, El 6 
1 (d) , MHie 4 (d ) IC^UTV^ PI ano-ConvexM 

04^, XliConcavo-ConvexSlt^iS. 
^ ft, 7t6 4&?gffcLfc, 1& 1 ©iDXJlM&JU Utfl 1' MI/fXJBttfc 

JnX"*5l$"5#<fcV\i 
[0 0 7 8] 

071, 072, 073, @74, 0 7 5, 076, 0 7 7 2fcl>*0 7 8 ICt5 l> 
T^£©tt, jp:£#8 0 # mt\ {£#^2. 0mm, 3. 0mm, 4. 0mm, 
5. 0mm, 6. OmmXiil i n c h^±0»l:\ E3 l/>X7g:R©«8S# 
6 0 *im©7K&Rl 3 £, 01 6, 0 2 0M2 1 £a*LTV*5, MffiWM 
lii&gMLT, ±T©7»;l^>^l/-H7fttfl8S:ttfflLT, **'J 
# 73 7 feUCgglCftMLT, mWB91WX^e>, ft±(fOMl5:^oT^5t 

07 l&t>'07 2K5*LTV*&©S, f$^8 0/«mT% j£&#6. 0mm© 
fcEMK"^ [H]l/>X^©$S$#6 0 /tmt% |gM#©Eg#o. 5mmX0 
. 5mmfl)M^ XMStfO. 5 mm©*,^©^® 1 3 £, ±T©^ 

^>^7b-M7M'i8MLt, mwsoinx*^, ft±(f®fi*I 

£?T&?£> ±ap©9vbf>^^b- h 1 8 iCT2jtJXl-£®^tf4 mm 2 (2m 
mX2mm^4mm 2 ) T:%>2>(DlZtt It, TSB©5 ? tT> U- h 1 7 iCT 
jDX-f6ffifl^3. 7 5mm 2 (4mm 2 -0. 2 5 mm 2 = 3. 75mm 2 ) 
Tf&£©T', ±T©5f^>^l^-M 7 jgttJP 1 8JCT, mmiuxztfteom 

5 5 ffi!E# 2000-303502 
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0. 5mmX0. 5 mmi:^©T', |HI l/>XEMK&7gfifcL"0**» * 
&Rl3©i£f£2. Omm^, MAfcf, 3. 0ramW\ X&4. 0mmW\ 
X&5. 0mm, Xtt6. 0mmi*S«l 3(5tg%, *$<1"SifcT?, ± 

Mill * H ^«l 3 ©MS: 6. 0mmX6. 0 mm£ b£#£lC«, 
XTgtt&TgjSLfc, *M 1 3 ©iiil*ffiffl®t©i^ll TfB©i:?&®a 
Hl/>X^S:^J«l/fe*ft*l 3 0*I®iSiH 6. 0 mm 
X6. 0mm-*3 6mm 2 T', IHl/>X^«:^J*Lfe^®©ffi^tt, (6. 0 
mmX 6. 0mm) -(0. 5 mmX 0 . 5 mm) -» 3 5 . 75mm £&£© 
T\ MM*. 1 0 0 tt%t, *'ffitt9 9. 3 UteZOZ*. WBU W*JCfeW*9l 

[0 0 7 9] 

Milt, 07 2©Bffitfgfc*ffi£j&tt, 07 2fC*bT^5©«, 

, ?JFB^W»^DX*^fftoT^^S^:i5©SW!S:UT^^6i:i5* t Mft* : K*8^:^ 
[0 0 8 0] 

073, 074, 07 5&l>*07 6 LTV*5©tt, 01 6, 0 2 0 &t>*0 
2 1 tC^LTV^, SMIiDIli^ffllT, ±T®5f^>^U-M 

h l 7£tfl SKmtMMftMti*). ±T<D ! ?yidy#7l/- h 1 7&tf l 8 tc 
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XJBtt«:J&J*Lfc*&Kl 3©, Hl/>X^3:«L£ilffi*\ ±gp©r/yb? 

-tftS^fefttc, |HII/>XEMK&J&J*LT^ Soffit, mvyX&ttZl&f&L 
ft, 07 4 fC^LTV^©&. @7 2CTlttilfcJ:9i:fM6 5A\ fflli 
T, K!U>X^ft$«&LT^£^£^LT^£©fC#LT, 07 61C^ 

[0 0 8 1 ] 

0 7 3, 0 7 4. 07 5£tfB7 6Ca*LTV*5J:3£, *®iC, TfcH^ 1 3 
IC, Kll/>XaMK&Jgfi)iLfcft, -£©&©#tlX3M£hLT, PfliW«iDX«*& 

^fflbT. ±T©5yt:>^u-M7Rtfi8c, im-© in a drafts £ 3 
xmrntoxtzt:. iai/>x^s:m^Lfe*fi«i 3£tt&jnxu-cn**# 

ZLilT*, ±T©77 h 1 7&1>*1 8lCTiDXL/fe*afit 1 3 ©. 

M#©J?S ft ®<*<T, MMf-Z^A^* 

C, [Hl/>X«£^L£7KMl 3 £, ft C^ftM^T. M&tfWIgin 
XS:ffftoT ! b»!Itc|BIjBttjg3e>«i^. 
[0 0 8 2] 

07 K 072, 07 3^07 4 £^LT^& * 9 tC, T^S* 1 3 tC IHI 1/ > 

5 7 ffil£#2 000-303502 
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XBlKZ&f&LZ^&mWt. Hl/>X^4K&^J5x:LT^&v^®©7KM 1 3 
^&3m<DB&<!)&tlftl6£.Ws M<fc>-ft>\ Hfc*#fcfclC, 07 2 (c) iC 

&z>&j]U±(Dmmj±jjZtox-2>t. 072 (c) &c^LTv^<fce>&«: 

fc. 071 (e) , 072 (g), 073 (d) «0 7 4 ( d ) IC^LT^S 
.fc^lC, *«Cl/>X^Rff?fttffflLT» BMKiiLTttPl-ano-Co 

nvexSM, XaStfConcavo-ConvexS, XiiB i-Con 
vexSMC^ilftfitffeiblC. 02 (a) KjRLTV*&J#Rfc, £<B£ 
Lfr%fc<'btZ^\/yX (ConvexSIt) 0^©£«>{C, #§}gM 

[0 0 8 3] 

07 9&£>*08 0 {C^LT^£©&, OTCIH l/>Xj#K&?gjSUfe#IMS 1 
3 07. 1 Kj^LTHSJ^tC, 016, 02 O&tf02 1 KiSUTV**, ffi 
®ffi»fll!X»WS:ftJ8L*t\ ±T©7*;t:>^l/- M 7&tfl 8 OTIT 
, ffl^#nXbT^3«£^bTV^ 0 

07 2fCTML£J:e>K:. 08 0 lCa*LT^S©tt, tKiM 1 3 ICMlt 
V^, M®©IHI l/>X7£ft ft SHC, ±T©5y h 1 7&t>*l 8©flf 

tf, ±fcTfr£WBM»X3ft5ttJ!S&a*UT^6. 
[0 0 8 4] 

08 1, 0 8 2&tf08 3Ca*LT^5©tt, ftfte&Wet Etch in 

g#nx©*x#^ xtt««»*HDX#s, xii*©te©inx^S£&fflk , t, 
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ttMU>X7gttfe?gJ«Ufc*ffifre>RI EJOX, Xiitt^lftftWet Etch 
i n gMXnmx^&ZmmLZ. 1 9 fimlfcSLfcSU R I EflnXfcfr&5£ 

&, 07 lfCTMLTV^^fC, If !SW»iDX«*S:«ffl LTI&£t 
5fc&{C, ±T©7*;t>y^l/- h 1 7&tf 1 8 5:fMlt»Ilt^5 

F 1 7 &£MLTW»i&X&fTfce>l§£K:W:. W®*IXS:ff ft e>, 
1 8 fctfC, i- Fl 5 5:ft5ofc5>yH°>yyu- F 1 7&tf 1 8T*tjJ:V* 

T-m&t^s^y t?>y^u- hi 7 zmmbr. ±BG>5*j\£y?7v- f 1 
8«, xa^^i- ki 5&i:%Kiofc5y f 1 8 

- F 1 IJkXfl 8fcfc£, *tfx- Kl 5ft££|i?ofe^y fc:°>^:7°U- F 1 7 

X, 08 3 tc^Ltv^ ct e> tc, 3 K.fc8,Lfcwi/yXBft<D. Hi/ 

F 1 7&tf 1 8 fcfclc, x?x- Fl 5 &iofc7^y^>^b- F 1 
7Wl8MbT»|*It^tJ:K 08 2, 08 3 lCa*bt^5©tt, 
0 7 2{CTMLT^5 «fc ~> gtffc-fe U ? Aft if<DmtSM 6 5^«1 3 £ 
^LT^6IHl/>X^©rt»lC, ±T©7>y^>^l/- h 1 7&tfl 8© 

5 9 ffi!E4#2 000-303502 
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Z<Dm<Di&mfa<D. 5y £>^:7°l/- M 7&tfl 8 £, ^/SLTt, IHIl/>X 

3 £, SKiT?, M^tf, 1. Oj»m*S)0. l#mJ^ 

-£&C&, 0 6 4, 07 1, 072, 0 7 4 £5t LT <k 9 PI 

ano-Conve xIM, XSConc a v o-Conve xSft©l/> 
X^tCiDX-rSifc^ffi**^ 08 1, a8 2M8 3i3lt^5i^ 
3t»JL5#0. 5 # m^/hS Vn©T*, S</Jn£W PI ano-Conve 
xl^, XliConcavo-ConvexM, XttBi-Convex 
SfflCl)!)^I^ffl*«:V^, @</J>£<T, I<m»Plano-C 
onvexSTgft, XSConcavo-ConvexSIt, XSBi-Co 
n v exmMWvMM+RZf&Ml'ZMJIt&Zttf&mzcDZ'. *B##©« 
5Ci$&#fttf^»©^Wffi*T, Ji«R©i£^iB»*fc££^3:g£lc^ 

[0.0 8 5] 

Hl/>X^{C, ffc^lft&We t E t c h i n gfltlX, XM^W&flDX, 
Xtt-t<&ft6©#S£ftffiLT, Wls>XmmztoXLtz7k&faZs tt^tC, 

spj^&s. iab>x^£^bT^£^$©^&£tt, *n«© 
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M«*Xtfai*53£:{C&3 U7©RR|^tt3 0 AmUfft) . 
813 IHl/>X^K:jDXLTV^S*a«0, H UyX^^MX LX ^ 

muyxMftZMf&Lkmmo), mvbzt. usuyxmmtjej&Litmwn* 
tf, 6 0/mifi) ©*3jWS<t, fi»as^ii, o. i 

^jncjDx-rsit^ffl**.' 

# -r6ifctC«;y. ffiR£"T?*V*, 0. 1 a m^T 16GH 

ZJgU:©3Bi6#ffl#S) ©tKMIH 1 ^ SIi<l^mri:M5. 
£6j£tt, ±T2tt©9ybT>^^l/- hie. &£-feJ^±©M)E±£frtt 
Hl/>X^Rfc#lSLT^SSIi©ffiWEE:&i:, IHl/>X7&tt&7gJ«LT 

as££, B3l/>X^S:^«UTv^ftv^JS©^aJ^i:Tf», J±£tfH&£I± 

<D\/yXj&ft'V$>&* Plano-ConvexIM, X&Concavo- 
Co n v e x§WU X«B i -Co n v e x S«©#DX£*7& ? 3 £ tffij* 
£>. Plano-Convexfft, XttConcavo-Convexfl 

6 1 aSSE4# 2000-303502 
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XttBi-ConvexS^fti?®, bVXT&ttOSSfr*©*^ THUS 

aSEEOJE^feWflffSii:^ b>*?tMfc (R) aftCWflfTSi 
£#ffl*S. XR£$!£$-fr&V\ 75>v hMX&ffBfe-gK XttPUno- 
ConvexSMtCtS*, XttConcavo-ConvexIlt. XI* 
Bi-ConvexSMC»It5^!t Wfiffi&iMrf SifctCfc »j, #UX 

M®Wlg*IX#M$:^MLT, Plano-Convexllt 
XttC oncavo-Conve xSJBMK, XtiB j-Conve x»^&£f 

»9j£tt, #M©ftlfl»£#;b&V\ JS^^Ujglte- K®, Piano 
-ConvexSIt, XttConcavo-ConvexS^ XttBi- 
Co n v e xmj&Vt®. l/^X^CDjg^Sr^KliDX-rSifc^ai**. 

(PI a no -Con vexM , X&tfffiCil^X 
flMKT, #®IHll/>yC^ (C oncavo-Conve xlf^) , XteMM 
aisyXj&ik (Bi-ConvexSM), X»*©te© l^XSJBtt&ttfc 

BO, WS2inx#ffl3fefc^;fott"eB:fcv\ :gm £f ? L T- & <fc ^ U MifeiLT-% 
P 1 a n o - C o n v e xSMfflb>Xi«®Iif ^(i«;f)4H^ X, IH 1/ 
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[0 0 8 6] 

. tkh. x«£m. xtezvmoimtfizxzBf&Lfzfawio). ^©^xto^ 

tf^C, 1. 0/tmi^0. 1 ^mJ£TF<Z>Sll£T*v*<ffl 

o 

[0 0 8 7] 

XttEIl/>X^lc;&aXLT^S7KiIi«S:, fl 1 MXjgJi&JI £ , 

fH3, ^^m4©*XffiM$:ftfflLTiDXl--5>*\ Xtt^©ftfiO^©i[IXffi 
ScSW^inxaM$:ffl^-&t>^T«ML. Will, wmiNJlZfite? 

[0 0 8 8] 

±l3 2o(Z)S 0 c &$:^ffiLTJi^5lTt*nXffiM-efetl^ 2otf)gP 
BfcfctC, T\ ®MW»X«^if5:Mtfc, TOSMtlXtf) 

^#&<T, nxN#£v\ #[]X»JI£. mmzmfttZZttf&#:Z> 0 

6 3 ffiIE#2 000-303502 
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[0 0 9 0] 

r i EiDX©anx#s&ftMl-Sii:*<. *ll>R©tffflffi±K, fc^tt&w 

et E t c h i n g#DX©#DX#®£&MLT, IS l^XSJ&tt («ME S A 
3fJ&#) Sr^Ufcft, IlCftliMi:. £2©JllX««j££«MUT?&ja 
LfeinXlfi&&&ftffi1-5J^ Xti*3©jDXSI!fr^S:ftMtS^ X«*©flfi 
©^©j&nxWIft^&ftMUT, HU>XSJgtt&7£j*Ufc*®i:, j&DXffM 

*S«tC^LTV^SlB»»^S:. W»inx&ts;ii:tfffi*S£i:K:fc»A T 

fB©<fc?&W,£tf&5 = 

® 7K H ^«©^S&^^ffi|5S*T'^<WS»XtT : fe, fi5feWe t 

E t c h i n gflnX©flnX#«lCT, IH JgJ* LT^£©T% 

ZtilZ J: »J«<i»v^»»5'©W«iDX3{i«ffi*S. 
(D RI EflnX©;ftIX#«£ft«Lfc<T*u tKIMSCM 3 i: < 
, linchH2inc h#±©*Pl£©#ll#©W*SnX#ffl3fc5, 2 

«£uc<^©kL #nx*iiifrjMc*fi LtffiMixtfffl 

CD r i Ejnx©anx#S"ett. >f A&«±£, $3§1-£i:tic|j!£ 
•r*si»tcj:*«*, jktfj*ym*t>\ *s«±£itt2rf £££©«*£ 

iSiBS&T?* *&R±K, «</h<*V*» (ttf) £ iC J: y , * 

E,&<Dn&m&£.#*-i? *tfi»&9f*iDX©inx#©tt, * 

»We t E t c h i n g JtIX©j&tIX#Stt, R I EinX©AUX#^« 

if, *H«©*Sffi*3filc, »v^fm£;tfcv\ tttiif*, ffitttt&ffiMfti 

X«if«^»«:^ffil±S<3&v^x^j5S-e«>6. 

© ±iB©inx^att, w»i&nxt6 3 4:^m*siDX#© 

&©T*, flDXSJim£«tt1'S£ttT-fc<, iDXtt«J^©*®±K:, Aga 
rose^if®^, &flg, Xtt^7 7-f >fc if ©gMtaifcdgfll LTftS *; ft 
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© ft^Wet Etch- * 

* *:^; x t — «« 

[0 0 8 9] «»SiIIS»fU5. 

65 ffi!E#2 0 0 0 -3 0 3 5 0 
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[0 0 9 0] 

j±mmi. m k. immttwx*$> mxism\t. ^v^ynxis 

mt. R I E 1MX &C <fc x y -f - > #\ Xttftf»4Weti7f>^Him 
#&C, ft?&5We t Etching):, KfcStU *^rftiCRfil^fe o tc. 
ZZT% m%<D-&ffi*ft%LT. *tU*RI EflUXJCJ:*, xyf-^^-sKUy 
S/>>7\ Xttftf»4We t Etching L£#[JX#&, XttRIE 

MXZ&HLtz. JLv^yf • sKU y • tt^lft&We t x?^>$r#JS© 

;&nx#&©, *M!&Z<D&mm*toX&ffi*:ffl%1rZ>zhX\ BZtfO. 125 
#m (lISMtKUl 2. 0GHz) ©igjS'M, MftMjg^Ogg^^: 

R I EtofCfcS, 3L+j*y>f • jKU *j*/y9. xtt-ft^wfcwe t • 
EtchingjDIOilB. Xtt R I E j&IJXfC J: 5, jK'J 

0. 0 (illlSttl!l2 4 l 0GHz 

ft, KLT, MMMM*: 7fcH«©, 

egtt, mmBftomz®. 1 o o«jet±**i«jgttts©-e. @ 

«l© 18 £ £ & 5 fjj&jtf tb h . 
[0 0 9 1] 

E31/>X^s Xttfll^XEMK, Xtt¥«EMKlC» RIEfl&X, Xtt-fb^W 
4Weti*yf>yjDIS:fJV\ BUyXM^. X(i¥Wt, Xtt-E-©fi£© 
^#&mf*UfcEi©M©ilIX&. R I EflDXlCfcSxyf-^flllX, Xtt-f© 

SiDXSrfToT, 7KS«S:iDXl-SO"e*tl«, 7KS«©J?3ff, 75 
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SW>4 0/imS5, £©8^ ©4 0 *i m©|*, 35/tmL 

Eii/>xM^©*ffi^^> OT^e>ew> r i e#hx, xtt^X7iyf> 

, 3 5 MmS:gg»J«[ofe^ «y©5/xm€:, «*XT'ff0*Xl--2> 3 HX\ 
R I EJDX, ft^lft&We t Etching, Xtt^?X7lyf 
*XLfcftlCffl#5, g$Um©£ilH] (itJX^gjf) »«flnXlCT, il'J&i: 
LT, ilIX®£. «6®lCW*JDXl-Sri:^ffi*S. ±IB©flDX;&?£T*&*ltf, 

, £<> x&«£A,£\ «4i/&v^j^*s. a&c, ss««7 5/tmj£t±© 

WAtf, JSS^lOO/imOi^tt), R I Efl&XICfcS, Xy^>^JC 
TiMJ&^t, Jfc'j L5©gP#rt\ *S#7 5 ^mCljtelCtt, 3 5/tmt»o 
£©2>\ f^tflOO/tmOi^T'll 6 0 fim(DmZ\Z&%tdVte<DT\ RI 
E*X(CJ:S, x.y3-y>f! l ZTm i )m£t. J?3*^3 5 Amj^e>6 0 /tmlCfto 
T%, 3&£©i&3ttfc^. {pTi&&£>tf, R I EinXKiS, xy^>y*llXT» 
ffi*feR/£m©iQIHfS:, *©ft©»*«F»iDXtCT. *ffiftIX&ftJ§ LT\ BH»J 
Sfcf^fcjtf, ffl#S**e>T?&5. 3 ©*!!«© JP£rf>\ 7 5 /traOi^iUt 
, j|E$tfJPV\ lOOAmKiOf^CMSfflB^^ «&ff2. 0 

i n c h^±©ttS^^tVN«M) SUXtf* Mfcffi**. 7K^«©. figtf* 

fQj&W:. TIH©4jfeicil*Sj-rsii:^m*S. 
CD *Pi2. CM>^fre>3-f >^^±©, *S«©MlcS*jSf Sii:^ 
ffi*5©T, 3*htf£<T, U*^#iIIiill©lSv\ 

<, «<^<*x-t3#DX#&T-&£©-£\ ^cni2. o>f>^^e>3>f 

CD R I Ej&UXfCkS, x*;f>y-3Kyi/>^I, XttR I EJnXSrffiffl 

6 7 ffifiE# 2 0 0 0 -3 
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flDX£#fflLfc;6lJX#i£fc©T?, SRS*^, i»<> itlX#ffi#S. 

© xttMMtc, wg©*^ EvyXB^ jL\tai/yxmft*j&j8. 

© ±E©#ffi£«JfcBriBi:f ■m*±3^y©, #it*©*S# 5 o n 

#fjt©2rtix*i«£M^3«e>#\ Mtc, @<»v^, ^ntoiit 

2. (M :/^**e>3>f ^^±©flnX&fTfc3w£#ffi*5. 
[0 0 9 2] 

Plano-Conve xSM®l^%, &£-5£©7£ft©. Piano- 
Conve xSMSlg*UTfi»«, PI ano-Conve xS^Sig)* 
LT^S®©, *®#&, R I EflnX&£©xy^>^jflnX&frfcv\ x*;f> 

^*nxi:, ^ngw*iDx««, xtt*©ffi©w»anx#as:WMLT, pi an 

o-ConvexIWIii JDX, MffiMXtS i £T*, S 
<»V\ Plano-Conve xg!7g#fc7&jS"r5 £ fctf ffl*S. 

3£>iC, Bi-ConvexilW^, *>*-£?&#©» Bi-Con 
v e xg^^ftlTfetftf. B i -C o n v e xl^5:i«btv^lffl 
, M®fr^ R I EiDXfe^xyf-^iDX&fT^ ZL£T% M® 
*^e>, *|/hLT. «<*^ Bi-ConvexSMMbfct« Bi-C 
onvexSM®, »®^e>, M®WS»X«5:^ffiL,T, fttttilC0F& 
JHX&frfc^*\ X&ft^lft&We t E t c h i n g©*DX#©S:ttM UT, 
R I ESDXtCTlg^L/fc, JOXlEKJi&BOySJS-^^ «&ttfc*H£©&V\ 

[0 0 9 3] 

C 2 F 6 fc£©7y3l$##*, Xtt&*#©#*. X&7;ni>&£*©#*£ 
RI Ej&DX&ffilCT, EI l/>*J#fK(c:flnX***^ l^* 

ffi©**K"effl3feT^6» XfofcM* XttS3S«. Xtt#> 

y7f^>-^K, Xtt», Xtt*©te©ilM*U:SWMXfc££«JflLT, 
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ffllt, 1 5 /imJSa±©IHll/>XJB#«:J&f£Lfcfk R I EiDXlCT^^ 

LfeitJX^SCJf XliS/Uu >©#*§£, XttS/'J n;/© 

Xtti''J3>©Sft#, Xtt*©te©IBffc;i»£3*ffcLfc, 7^1/77^ 
fcRfcfe-r**©, R I EfltlX&ffi©^ 

££*fe>r£tfffi&SZ:£lCj;'J, R I E;&nX&fl5£&MLT%, *A©Mtt 

/&*«&© RBI? 6, 15/ t m0HU>X^Mt5 3i» 

T?&5tt*i£f%, ##0g©. * H ^«X«S3l«X«-?-©ftfi©^#{c, 0 
. 5mmfu^©, ft£^&Lfc* a ^»££vx?«£LT&MtSfce>tf, ft 
$ tCR#tf fc < »K *P^r&*aiS ©[HI l/yXj&ftT' %1&f&* 6 Z. t #ffi#5?!J 

[0 0 9 4] 

*S«©*®±Cl/$?;* h&£#UTttRS:J&J*"f fa^>MRCK 
■5>f7-f^/A («E) #385nLTV*5, iS^y^h>FRA0 6 3-5 0 (I/ 
h©JP£ 5 0 urn) , U7. h>F RA 0 6 3 - 5 0 X 2 ( l/*;* h©J* S 1 
# 0 0 fim) , XteU* h>FX-l 5 0 (l/*;* h©j?§ 50/im) ©F^>f 7 
jji&Z, #ii*icft5r»jtfttT, *S«©*ffi±lci/S?^h-rsi:» 
«©Sffi±Ici/y;*h&JBjS'rs3fc#ffl3fe<&, *©&, Xtt 

fc£©*tt&ftJ3LT3ifcLTBfc£Ufcffc, R I E#t!X©;&nX#|&S:^M IH 
yf->yjDXLfc«, SK, tfc±tf©W®iDX, X«fc^lft&Wet Etch 
i ng©flnX£*r3flnX;£Ssfce>K, Kffif«3ft©K^««, *<, 4>fcV*J*&lCT 

, ^<^<t, wgarov*, jjciubiw-, %.Tf*&&m*&gm'*&z. 

[0 0 9 5] 

6 9 ffilE#2 000-303502 



4S¥ 1 1 - 1 4 0 5 37 



ATA>> Stf>7KJ|-e. tS^l inch, Xtt2inch©*^, 7KH 
^©JP£&, *t>?*V^©-£\ 7 8I5§©I&#T?» I07 5^ra^ 

£T?tMtfj@Z5, ^<5»<T, »«tffc<T, M»8tff»^ TkHMf^M 

fl&C&S. ±IB©IBB«:, 8?&-f33M&£bT. ®<?*<;!ltlX-f 6© 

IC, ##£©fl&X«Sm&#l!J[CT&Mt-**\ Xtt*£«£, ®< ?i< jfJUX-T 

sgficfefci:, JnxiitSkftfcR i Efti^fMbt. RiEinxi:. mffiftte 

W»flHX£, ffffiLT, RIEflUXfc, fcWftfcfflSillXfcfT^CIfc-e, fl££# 
2>f >^©^£T% £S#7 5/im£, Sgi£©l&#tf&£. gS©/£££, 10 

, X&R I EflDXtCj: Bfc£^6IHJl/>X^£^J*-f *££©«?$£, S< 

«©*$#, lO^miS©, fi£#2>f 

6©T% #®XM®tf[Hll/>X^©^lc;&DXt5 3i;&<, ¥=&0}K©£ 
*©^tCT, n^MWLB (ftlAtf, ATA*;bTf, *fi«©»a^l 0/tm© 
16 7MHZ) ©jfcfiiSS&^tf. Affile, #i(C, RIEiDX, X lift 3* 
fift>)i*; hxy^>^jnxi:. jKU S/^^'iDX^^ffl Lfc*nx^^{CT^5i1- 

[0 0 9 6] 

3g£©l$J&T'H:, tKM©^^ l>f>^^e>2>f >^©S-&, zKHf©J?$ 
tt*&7 5 0mlC, «Jt©|fiJiWfcS, X, #S©l£&tf 3mmt&tft©»£®, * 
H©J?3H:, *5f2 4 MmlcSI3i©RR##&$#, *#^©iDXffiM It 

©, PSlSW»iDX#«, Xttjraffl*flnx«#fc£®, IP^IIftii:, R 
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^IHSrttMtS^ XttflnXWflkfc&ftELfcV^fcJ:^ «*w*iox#®-e 

i EDax-^mmmmMx) , (xm«wmx-+r i eddx-»«b«w*iidx-» 

ftf^Wet E t c h i n gitJX) Ij^'tt', 1 >f 2 >f > 

££#ffl#S©T?, TBB©<fc3fc*!Jj6#&5. 
^ (D 1 <f >^/b^2-r >^J^±©M^t), 1 0 fimftftO, ¥«©7Ka 

«ffitIXffi3feS©"TN 1 6 7MHzJK±©*ilffi«& : f-S:#*»C3c<JSJii-r« 
Sl&tt, e&#3mm©«£T't>, 2 4 mlC§S3§©IS# 
^Sfflt', *WlfV\ t^J 7 OMH z tfrtfe IC, »!Si©BRJ*#*S. 
(D »*fi9fcW«ilIX£:, R I Eflt, ft?654We t Etching^ 
£C<#MtS;&lJX£&&©?\ 9f**XtCJ:S2^&LftV^J^%»S. 

© 3©iux#®», *SJK^©BE***JC : b^Jffl , tsri:^ifi**. 

[0 0 9 7] 

8!ii©l8!iW&*ffaK:, *©£©, #UX3MgT*&6, P»«!wetivf^ 

"tSttftiffc, ES*«2>f >^©«-&"e, *W)l§^10/im*^2 0/im 
«^©^$<D, *S«S:ll|jg"r6ri:A^ffi*Sil, ^©#©. xy^>^jflnXJC 

*<T, Jffg#ftv\!)nX#ffi3fe5. 

$e>(C, fi^tf. W>^^e>2-f >f-©»£Tf, zKB«©*3#* 10 Am 

> Piililiii. Xtt^r®W»SDX»«, xtt*©ffii©W*Snx#Si:, c 

2 F 6 ^^07 7i^^SMlt, RIEflDX, XSWiweti»;f> 

7 1 ffiIE#2 000-303502 
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iDXtCT. ffi**eW, & l JL5£:, < ? & Z £ T*, *M»»K, *1<5»<T 

> t, »s©isv\ tkmi&^-s:. #*tc 

fi) #ffl#Si:» 0^m(D^f£i:, *fiS©Bi&tt, 1 OOfcti 

6 7MHz07K^lim l>f >?-©*£«, 1 .4 0 OffiJSt 

±©7KSffilfr^#ffl#*£ 4: £&*©"£* fli*tc, £<T, »K#l*v\ zfc&jg 
ft* *£*©*£#, 10/tmt\ fi£#l>f 2 >f>f-©afi#ffl3fc 

CK5>f7-f;i/Att8!) MLTl/^XM, Igtflmma MMCU 
X©#tIX#^£&$LT, 1 mm0«tlcH i ; «< *DX#^5r^M1- 

fttu «<*^ lO^mM) *^JC, R I E itlX£&/§ L 

t, JEvm^hict, $|yjt< ;ifcff^tB£fcsinx;£?£T?&5, XTKMIfr^X. 

[0 0 9 8] 

fcW»;«IX&fT&e>»^ *#!6©SnXffi«&^S:ftfflLT, «#fa©«#, &t>* 

Sfr^tt, ^xffiftj^^LT^s. H2©inxffitt^. x «H 3 ©ipxffi®^ 
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kit, *fi*fc2f£, flnxttSMItciRiF'*- Sii:*«ffi3feSifcT. 

K£©BtfStf7lC«fc5* JE£©$8£#, ®<'b2^<DT:\ *fi«iC#ASS*«, & 
<*3<&5 deleft K^©©**$:^ffl-t«>^i:**m*€> 0 itifc, >&nx 
JfSm*:, 3C£©«;tr©, 2o©MSfif»nii:^ TfcBfc&iOXSrS&JI 

[0 0 9 9] 

s zMMRfcHfe***^ #S«©fflttlcifetfltf fc^ftLT, Tfc&K&fllllJlt 

Z. t ©T\ &*&IJi## < fc o T * 3 2: #fc vn. 

[0 10 0] 

«i©flnx»smi:, i2©»iWMiTMt^ Jnx»«rafctt 
# jnx-rsdt^ffijfcs©-!?. mMMzm%-?z>z£\z&*)Mz.z>. £©»£#j@ 

[0101] 

*Sfci?©BE«*#&, R I EflDXtTflBX&fT 7y**^t 
LTWu C 2 F 6 ©7 y 7;i/:J>#*&iE£Lfc#*&£J8"r5fc, 
j&DX£ffi©ffi3fLfc#y©i|tgWU CF 4 fc£J:yfc, C 2 F 6 SrttffltfcS^^ 
, -afc£®Sg©ffl#±#»J»i£#J:V\, 
[0 10 2] 

RI EflnX££ELT3MI«fci:©JE«ifc#, Xl±^©ft&©m^TO$:iDX-r 

7 3 ffiSE# 2 000-303502 
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I (4 9 5°C&) #±©M±##jgi 'A 7K!MK©it®±T*«, # 

fttf*gB#ifij©&$fc©#, *M©*]g± 

3*iS©-£\ JEm*MT*fe*, *S*fc*f©*£&fc#ttff* «fci&T-f63l 
£©3B*£»ft"f6#«i:LTtt, <4*>m3-&m&ZLT*.&1K± 

i»;f>y#HS«MlT, *&«©*iB±£?gfifc3*it^S, #££©&#£ 
BfcSf SZfcKJ:^ *S*©««ttfc#tt£ft#LT, tKM, ##©«^lft 

^ *&R©*Ii±lc$8£l/fc. *HH©»^€:l»*-tS#Si:bTtt, it& 
iftfcWet Etchingjiyti, |«65^ifI»I#S?:«ffllT, #M 

flS^lft&Wet Etching^Mlt, #M 
©a5&&fifcS1-SlS3#MT?**. ttWflffS, ttWfli 

©#©fc'l,TttU RIE©flDX#$> Xttffc^fiU&We t Etching ©# 

*fc«fcv\finx#©£bTW:, #S«©*«»fc«tt£ 

*X#®&ftJB"*5«e>#J:^#* *<4>*©Bl»J L5fc&«, ft^tfj&We t 

Etching &^Mbt^ XR I EflDXfcftfflUTttWflSl/Tfc, 
©m&ttfc$H£tt, &h/uif{STb&VN©T\ **ltt±(fXg{CTti, fl^Wfc 
Wet Etching, XttR I EiDl?:tMltfei:^ 0 
[0 10 3] 

%£©B#,££T\ R I EJnX©flHX#SW:, 1-tf£>LV\ flnX&ffiT&5 Vtl 
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R I EflllXiCTgJfl + S'ftf^Stf'li. m^raic6 0 OV&CDmjE 
T% *»i:LTtt2 4 0Wj^e>3 0 0Wtt©mS6l:^WT, W ^^ffi^Sr^aR 
1 0 km^&Rl 0 0 kmCDjesiC, 7 Xtt£*&©^*>fi^*ill5* 

T*&, «<*^ R*m 0. 2/im^5)l. ©#Hf£ ( 

*gfiT?tt&<fc*K X tt 7 yJR>T #&©»*£ -ffcS^ffi 

©, *£##©«&»&#&#, iSTtr 

, MM©. 28ig©M©^WS<&£^tffc;i5 = 

ff (#M©»#) tt. *BS&ft!XLfe*aictt, '>Ll±Jt«-r*Wixift). 

S£A,£*i£ML&^T\ I^H 6 0 *t ml!l 'J ifco I0#m 

±< £\^t*>&^< *>v\ if &ji^©flnxxJtJitf fc£u £*k 

LT« 1 0 /nmB5y#ofc£#K:, #&0. Um*>5)l. 0 n m{fc©ifi|HI#tB3fe 
Stttiiffc, MftlcftLT 5%&©M©g!l£&©T^ asm*S£i:tfffl*s® 
fc-Cfc&S, X. R I EiDX©*PX#|g^ftfflLT. *B«fcftIXLfc££lC$e 

7 5 ffiliE# 2 0 0 0 -3 



I 
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-tft-e^iaia©^* s*siiHfcs©T*, ffi»££«&£v^£- ( 

±IB©3£:$:j!i?&-tS#!££ LT, R I EiDXfCj: 'J.14l/fc, 7KH«©St® 

654Wet Et ching#i^^lTiit5lH(:J: l J, 

*f t> T v**m$C»fc4#tt -f Z^t tfffl**, £: r tfTO L r. i: it 

. ^©7Kn^iH\ jfca-fc&umttzo)* 8/Hfcfc£©E»&©inx&*Tfc 

te, «^#fc#LT, 1«T', »1 0GHZJSlLfc©38iB&1--5£fc#ffl#$ 

ft, R I E#HX©#tlX#|£lCT, 7KIM£©M±fC3§£Lfe, .flDXMtJ! (# 

$tbt, 0. 1 /tm^e> 1 /img£&fifc*"f;ritf&v*©"e. /j>s<awr, 09* 
J?S*«1 0 /tm©»^lCtt, fig^l. 2mm, X»2mm©A^, Xtt 
ftl&mz.m$hLX. ifigl, Xtt/tl//l/?F*fc XtiAW©#^ 
HDXSggMS:l»*tSifcttfli*S^3n?%*>S. X, ft^lft 
4Wet E t c h i n g ©#UX#!££^M LT^j, ffi#C DnX3EHMS:l»5fi 

£fcffffi#S©8:. ««»J&W»inX#S«:ftfflLr3(lDXSESJi«:l»ic'tSlf -5 

[0 10 4] 
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mi) *%m<Dfiuxij'&<Dumz7*?mwm-(:&z>o 
, (b) imm*®; tuy??, ( c ) &';7*#>*mm# 

m, MJL^tmtmZ 2 5 fi nu ffi|ft(i3 OmmtS^. 

[0 3] *^li?0ifM2 £^1-*;<Z)T\ (a) te^tfr^tf)®?®^ 
^ , (b) ttU 7^*>^JIi!t»^S:a«tt©Tf&5. SlMte A T * y h T\ * 
#<Z)JP#ttl 0 3 /im, &tt5mm, flDXTiiftfcjJPS 9 jti m, i$W2 0 0 

[04] 7fcM«l^tf>§^M 3 few (a) Wr®^ 

, (b) tt'J7^>^Jft|#tt^tt©T'fe§. M»AT*yM% H 
&0W#M:7 7 xtm, #&5mm, iDI^ttJIS 2 7 ^mt'feS. 

[06] *miATAv hT% jl^aW^7K H ^i^©U7?#>*M& 

# [07] i#ttAT^^ hT\ mfrt>m^7kgkMm?-<DV7!7 *y*Mm 

[0 9] *M«AT^^hT\ ^*^$&ics»v^*SiiS&^®i;7^*> 

[010] W«AT^^hT\ JP#tf£ ^C^tK^Mh^U 7?#> 

[0ii] *«^©*nx*i6»cfews«icDi)nx*M&^©WT®H"rs>s B 

[012] *»^©iDX*^klfeW**2©iDX*l|&^©WT®BIT**S. 

[01 3] mimuj:n®mzm2(Dtoj:mM;t7kMifaz^y bLt^n 

7 7 fcBE#2 000-303502 
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©WrMBTfe*. 

[mi 4] *%m®toj:mw;<D®<DmzmtmwmT*3bz> e 

[015] #&!8©inXgtt©te©M&^"t»T®BlT?&5. 

[si 6] *ftm<Diiaxmw;z i 7vv> bizm/vfdwmzmtffiw 

0T*&£. 

[017] *«W©iDXMK:feW6, •ftfi©iDXTOAO¥®0T*feSo 
[018] 01 3©iiix*Mfr^T?l?f^a*ifc7KS*©WriS0T*fe«. 

[019] 01 3 0inX«^T'^$tlfe7jc H H B «0^T®0T'fe-5o 
[02 0] 5yt:>y^l/-h©3i»S:^-f¥®EaT*6. 
[02 1] 5ykT>y^ , l/-h©a»S:^1-¥®0'e&S. 

[022] *%mz>mmMzmt±mm-e&z>o 

[02 3] ^B0WJ^^tffiitfe5. 
[02 4] *3fcW©|£66««:^*ffiffiHT?<l>So 
[02 5] #26^©;toX^S©M£^t#TMT*&So 
[02 6] 02 5, Xtt^WffiO^tt-efSff^StlfcTKaSCWBHTffc*. 
[02 7] ;toXffi#;R©te©«&a*-r»ngHT*&5. 
[02 8] j»X*M&^©te©«(S:3<1-WflSH^»S. 
[02 9] JUXli»*©flB©«S:w-rWf®BlTa>S. 
[03 0] *Hi0HI«^^tM0T*fe4. 
[03 1] #38i8©g;te««:a**±m0T?*><5. 
[03 2] *«W©HJ(gffi!tCJ:Sijnx^iSS:^'r»rliiBlTf»5. 
[03 3] *«W©^aS#!IlCfe^SljnXX^S:^-r«ffiHT?S>6. 
[03 4] *|g^©|IMMtCfc^S®5©IIM5:^'rM0S:t) t -&©A- 
A^®0T'fe^> = 

[03 5] *|§^©^^M{Cj3(-tSiIIX$nfc«#!I$:^t^ffi0T^S = 
[03 6] *«W©Hi(l«lCfeWSSS5©fifi©MS:^-rffi!I®Hfttf¥®0T? 

•§> o 

[03 7] *^©HJSMJCfe^S*DXX^©flfi©#!IS:^1-WT®BIT«>4. 
[03 8] *«W©H!(SflltCfeWSiDXX^©ffi©MS:^tWTiS0^fe5. 



#5JI 1 1 - 1 4 0 5 5 7 

[@4o] xmywmi&M^isvztoxxMtO). mv%<DWftmztttm^M 

[H4 3] *%w<DmMMiz#tt&tiaxzftt~mMMZm?mwmT*$)Z><, 
[044] mi 3(DMxnm^m^titc.yK^mo)m^mx'&^o 
^ [HI4 5] hi svMxmmMtrmftZftt-yk&fanffiffimr'&z, 

[04 6] 01 4 0*X»*T*»$tlfe7K^«©m®0-efe5 = 

[047] mm<Dmmwz*irmffi®T*&z> 0 

[04 8] ##gBJ!<Diy£M£^1-±®0T*&&„ 

[049] *%w<Dmmmzmt±w®T:-&2>o 

[0 5 0] #fg$0|ygM£^tira0T*&6 1 , 

[05 1] #?gi8©^i6M£^l-$T®0-e&£. 

[0 5 2] *%W<DmMWZm?mWMT*$>Z>o 
[05 3] #M<D|£^M£^®T®0-e&6 o 

[054] *mnv>mmmzm?®^mT*$>z> 

• [0 5 5] *|g0^©^JiM5:^tm®0T^^o 

[05 6] *|g0^©«#!(5:^1-Wffi0T-SS o 
[0 5 7] mmZATXy hX\ J?#rf)\ f*v\ zMltBIH 1 © U 7* * 
JlM#tt0T*&£o 

[05 8] i^iATA*;hT, J£##\ -©fc»<^ 7kH^IB-©y7? 

[05 9] JStfttATjljy -mtm^K *SJS» : f'©U7^ 

[0 6 0] MliAT*^ht\ J?##££>ic. *BJ8I*-?-© 

[06 1] *m%<Dmmmz&zMxi5&zBtm'ffimRtf±.wmT~&z>. 

7 9 ffiSE#2 000-303502 
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me 2 

B6 3 

06 4 
i65 

06 6 

@6 7 

06 8 

06 9 

07 0 
07 1 
07 2 
07 3 
07 4 
07 5 
07 6 
0 7 7 
07 8 

07 9 
0 8 0 

08 1 
0 8 2 



#«W©Jli6«K: 
#$8iJ!©£i6«K: 



38 3 

1 stf-^ffiS, 2 £|flU 3 
K;K 6 XAfcSrJt 1 1 $ 
ttXM:*©^©^©*:^*©!! 
#&Lfc*, 15 *tfx- h\ 

8±g|5^y If K 1 9 

2 gj±®, 2 3&l>*2 4 



<fe -5*DX^S$:^1-»tM0T-&So 

J: 6;&[JX;£&£^«ffi0&tf±®0T*&5o 

j: 5 #nx£& & * ? ffiffimR tf±® mv & s . 

£3«£&£^imM0&l>*±®0T*&6„ 
J:S*nX^$:^t»T®0^t>*±®0T'^S = 

* -5 ;&DX#& & ^ 1" $T® 0 » 3 o 
J: S #[JX#& & 3*1" mffi0T- % 6 o 

«ksinx*ffiS:^-rwT®H'e*>s. 

* 6 #nx#& & a* -r #t®0t* & z> o 

J:5DnX*ffi«:as*rWTl5HT?S>S. 
J: 6 *HX#& £ jS"T TO 0T* & 4 . 
J:SiDX*iSI:^"tWi®HT?S>S. 

<fc * #[ix#& & ^ + mwmx* & s o 

p3fs^«5, 4 5 wautfv 
iojnx«r«^, 12 vyyfcftxttmfc 

, l 3 tK&K, l 4 ViBWXlZ*®m<DB 
16 ^ 17 T»5*;^>^U-h, 1 
SI 2 ©flDXffi ©Jl, 2 1W54 P3t§f. 2 
2 5 JgMflK 3 0 3 1 'S-lvt. 
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3 2, 3 2' , 3 2", 3 2"' fttf 3 2" " ffiilXttfflMM. 3 2 (a 
) i, 3 3, 3 3 &t>*3 3" iDXXft, 3 4 *J-)],ftWMt* 3 5 $J$7 
— A, 3 6 Wg, 3 7 ^fY'JT, 3 8 -f > * -^/l/^T, 3 9 *»3f7 
, 4 0 I7;X;K 4 1 4 2&t>*4 3 ^E-*, 4 4 ffiM 
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